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on^^Al^l ^ ZL2) afla^^ {Liquid Crystal Display Device and Method for 
Fabricating the same} 



£ 3a 3e, £ 4a 4e, -£ 5a 5e^ <#7] 5. 2^ l a -Ia, Ib-Ib, 

Ic-Ic^l #31^3. M-Bl-^fl 
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22a vfl*l 22c^ #7l £ 19^1 ^i£Hd Vila-Vila, Vllb-VIIb, VIIc-VIIc^l n^-ej- 

£ 23a vfl^j 23f , £ 24a vfl*l 24f, £ 25a vfl^l. 25f^ -g- ^5 ^HH 4^- 

°131 0 1 aflat ^j-g- ^TlllS l-fBfvfl ^51. 

£ 26 vfl*| 28-8: £ *ll 6 ^HH 4^- ^^JL^l^l-g- <H efl <=>1 71^1 ufl*V 1 £ 

£ 29a vfl^l 29f, £ 30a ifl*l 30f, S. 31a ifl*l 3Htt 7 4€- 

£ 32a ifl^l 32g, 5. 33a 33g, S. 34a ifl*l 34g^ ^^9] ^ 4 ^*HH tcfa 
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^It^AS «fl<l^ (Active Matrix LCD : AM-LCD)7]- fty^S. 
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<28> £Al*V v\Q± ^o], Q^im °13sH ^ 71^(10, 30)°1 cfl^>i £U 

, °1 ^ «!-¥■ 71^(10, 30) A>ol<Hl^ ofl^^( 50) ol 7 fl7fl2£)<H ojcf. 

<29> #7) Sl-tL 71^(30) tfJ^lfe 7fl2l TflolH £ HI afl^d(32 ( 34) o) ^3. JH^>5l 

<H £U, o] ^lolH ^ cflo]Ei wflAi(32, 34) o] JH^S)^ ^oj) ^B^l^(T)7l- 

7flo)s ^ BflAi( 32 , 34)o] H^>51^ <g*|o.3. ^S)^ <8^(PWfe ^ 

nVE^^EKT)^ ^± £^(46) °1 9X^. 

°1H 3^4, 31 °1 3 Sl^fe ^ J=3l<y TiHB tj}o)B] # 

oj- ^Hl ^/i£f S^Rr *1Wch ; channel )S. ^^4. 

<31> ZLE]J1, #JjL 7l^r(10) *HMfe €5-i€^^(12), W #^(16H t§^S)<H 

<33> ZLElJl, AVa. ^ 7 |^-(1 0 , 30)^ Zj" ^^l^r 3g^^ * ^ ^X\f) 

*r tf-f ^ ^^(52, 54)°1 ^l^JI, ^ £##(54) *HMIfe ^e>o] 

BCback light )7> «1)*l5q<H oicf. 

<34> o]S> f ^^fl ^^aAl^l-g- ojEflo] 7 m ^2: * ^2 tfl*IH ^ «f- <*} 
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<35> Sl 2^ f^2fl^ ^^^Al^l-g- ojeflol 7l^ofl tfl*]: ^^£5.^, s\-± cg<*-g- 7l$o_ 

3. al^A] ^^ofl ^^1*>^ TflolB =11^ ^ 3H*I sfl^l- 3E#*H ^71 £ 1 

<36> tf><2}- £o) ; ^| 1 7flo]B «fl*i(64)°l ^^£)<H 9XJL, *fl 1 « 0 >*^ JH*}- 

3tt 2 H o v ^^-S. HHe| aflAl(78)^ 9X°-^ , 7fl°lB «fl^d(64) ^ c-flojEi ^(78) 

o] JE^S)^ Sl-^l ^^(P)AS. ^5^, ^71 Tfloje ,3^(64) ^ Hfl^i(78)^ 

JH^l^oll^ «^ H ^^^( T)7 ]. «VsV H ^^^ (T) ^ <££s\o] sj-ii ^(94)ol 

^-(62)*h cflolEi tifl^(78)^^1 £7m ii ^(74)3]-, 4ii ^(74)4 SWRr 
2ELEfl°] ^^-(76)4, ^71 TfiojH ^^"(62), ^(74) ^ JEiefl<y ^^(76)# Stt <3 "^Ml 

o>«^^flc i s i and ) o.^. oj^o^^l aV;E^#(72).2-3. °l^<^i=K 

<37> a o > 7 1 g).^ ^^-(94)^ JEl^o] ^^"(76)^ *]<i^g- #trfl aVn|E^^^ E ^ (T) ^ #7)^£L 

<38> ZL^JI, #7} 2}-^ ^(94)£r TflolH Hfl^l(64)^ <U^^ 3 ?11 Q*]*}^}, 

^"71 5Mi ^(94)-^ Tfl Wfl^i ^ 1 7fl3flAlE-1 ^(66)°fl Sfl^^Uf. 

<39> ^-71 tiHEi Hfl^d(78)2l- ^ 0>^^fl= 2fl£}-|- O]^, Aj- 7 ) 1 7j) 3«X| 

3 ^^-(66)2f f^Tfl JH*]*M f 4>7] ^ ^^"(94)34 o^slM ^ 2 7fl3flAlEi ^(88)<>1 
SU^, #71 1, 2 ?Ma1e^ #^-(66, 88)^1 ^<£*fl7} 7fl7fl^ #b]H 
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< 40 > Stb, #7] 7\)°}B. wfl^i(64) ^ HHeI BflAi(78)^ ^#^-<>ll^ ^ TlHH 3fl^(68) ^ 

C-flojE^ 3fl^.(82)7> ^^S>ZL, <#7) Tfloje 3flH(68) g C-flojE^ ^ = (82)# <*H1 *r o> 

<H<a^ sfl^* #7l Sj-di ^(94)4- ^ #^5. °] =lo^ tIIoIe^c ^^-(ge) * 

cflol^jfls. ^^-(98)ol zj-zf $^s)<H $a^. 
<4i> £ 3a ifl*l 3e, 5. 4a ifl*] 4e, £ 5a 5e^ #7l SL 25] aJtHd Ia-Ia, Ib-Ib, 

Ic-Ic^l ^ c^-§- #31^5. M-e}-^ £ 3a 3eTT #7l £ 25] 

*I Ia-Ia^l 4^ ^^^Ei s}-^^-, i£B]*l 7fl3£jjAl^^«-oll tfl^ ^5°lJL, £ 4a 

4e^ -^71 £ 2^ Ib-Ib^l ttj-S- c-flojEi jffl = Jf<*H ^ ^£o]^ ( E 5 a iflx] 5e 

^ ^-71 £ 2^ ^i=Hd Ic-Ic^l n^-s. Tfloje sflca-ofl cfl*V nj^iEolcf. 
<42> £ 3a, 4a, 5a^, 71^(60) >%H 1 ^#^-§; °l-g-*H #^ol 

PR(photo-resist)* ^(photolithography).^ *fl 

1 ^ofl o^sfl Tfl^lH ^(62), *)1 1 ^^"(66), 7]}o}3. «fl^(64), TlMB 

H.(68)* $>S*Hr 

<43> 5L^<LS. *\}A]*}x]±r ^7] Tfloje tifl*}(64HH TlMB ^(62) * *fl 1 7fls4| 

^(66)°1 *\g_ Cf^- H>^iL^ £-7]£)<H &aL, TflojE sfl = (68)^ TlMS ^(64)5] °J 

<44> 5. 3b> 45; 5b ^ ( a 0 > 71 ^ojB *l^(62), *fl 1 5H*Hi3 £^-(66), TflolH «ti*](64), Til 

°1H 3tfl^(68)» S^r <8^afl >fl 1 ^ 1, 2 *>£*fl #13-8: *>3flcfl5. c]~g-, 

*fl 1 7l]ol e ^^^-(70)^.5. <#7] afl 1, 2 #3* 2 p>^a ^ 

°fl 3«fl, 711 °1B ^^-(62)^: ^ «hE*fl^(72)°.S BflE^SRr #7flo]cf. 
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<45> #7] *|| 1, 2 #^^r S^iflS. wl^^g ^el€- 

<46> #7] «V£*fl #(72)^r ^E]a.^(72a) 3? S.^ ^^(72b)°l ^V^cflS. ^1 

<47> 5L 3c, 4c, 5ctt, #7] «V£^#(72)* 2 -g^r§-^ tf-g- ( 3 

v}+3. ^7} *lS.z))%-(72) <>133^r ^ ^(74) ^ 

^efl<?l ^^-(76)^, ^71 ±^ ^^-(74)4 <M*§ *m^r ^}o)b] wfl^i(78)^, <#7) 4 

1 ^(66)* ^12 5H*IWe) ^^-(80)4, 51^ M-^-^^l fe-. 8*^1^, 

A oM c-flojEi aflAi(78)^ <a^^l 3*ll5Kr ^o]^\ jffljE. (82)# #3Htf. 

<48> o] ^HH^, #7] i± #^-(74) SJ ^(76) -8: 4^3S °l-8-*H, 

-2-^^#(72b)# alM^u!, ^E]ti^( 72a ) °§<^ ^^(ch)S. ^*H=- 

<49> ^"71 TflolH ^^(62), ^£^#(72), ^^-(74) * J=5fl*l #^-(76)£r ^H^fl^l 

^(T)» 

<50> £ 3d, 4d, 5d^r, ^-7) ^B€^1^(T)1- ^ 2 cf-g-, 

*ll 4 4i3 ^*<H1 -S-71 ^efl<?l ^(76), 2 7flsJM E) ^(80), tIMH. 3)).EL(68), 

= ^#(90), c-flolE^^. su] ^(92)^- ^.s^(84)# tj^Rr ^TjMcf. 
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<5i> olnfl, sfr 7 ] TflolB 3fl = (68)« gfe <3eHfe XHS ^<g<2i-( 70 ) ^ Jijr^(84)°l *>afl 

^2:0171 nfl-g-ofl, a o V 7 ] 7flolE3)]= 3.^^(90)^. ^oje 3^(70) ^ ti.lf 
(84)°1 7}x)±r ^ifl^oll sfl^cf. 

<52> £ 3e, 4e, 5e£r, iLJl#(84) ^ #*J-§; H^tb Xl 5 



*cHl ^*ti, =eflo] 3E«i( 86 ) i 7l)2flAlEi ^?««-(88), TflolHsfl^ €-^¥(90), 



Ei^-EL ^.em^( 92 )# -g-sj) =eflo] >iq-(76) ^ XI 2 7flsflA]Ei #^-(80)4 ^s}^ aj-i ^ 
(94) * 7fio]B2)lJE. ^-§-(90)-§- -f-Sfl TflolH 4 = (68)s}- t11o]e^e *I^(96) * 

cflolE^= ^^^(92)* ^-sfl cflolB] ifl^(82)sf ^slfe ciHEiafljE. #^-(98)* *§^*Kr 

<53> ^-7] ^^-(94)-^ ^ <^(P)# ^ *V<*j ^^€4. 

<54> #7] Xl l, 2 7fl3tflAiE^ #^-(66, 80)«>1 <8^£ «Am^(c ST )-I- °1* 

4. 

-i-^^ xi^i n^o) ^iji, xis tii-g-o] ^i^oi 01^4. 



<56> ^-7) ^Xl^* *M*>7] ^i^H, ^oflA^ ^O] <%$3.A]#x) ^ ZL X] 

S«o V ^* Xl^Rr ^-8: ^ o.jg. ^4. 
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<57> OH- £ ^^Mfe TjlolH EfliM*. ^ Oil O] Ei SflUJjLol ^<^## ^ 

<58> ^-71 ^-^^r ^*>7l Jfl*H, £ *H 1 ^HHH^r ^1 1 7]^: *1] 1 

^* ^^tb 4^5-, #^^1 PR(photo-resist)* Ifsfe a> 

TflojH ^-7] Tfl o]E tifl^^ <^#^H ^ ^ S>i=. 7llo]B 2fl=» ^*Rr 

; #7l 7flo)E Wfl^H , 711 o]E TflojH ^11 = 1- £^ <3<2H1 , *fl 1 ^<^#^, ^ 1 «V£^1 

^ 2 tiVE*fl ^1 2 ^#^4 cf-g-, #7l ^ 1 ^<a#^* Tflo] 

— 1^ D -1-AS #ZL, 2 Pl-^a. ^*cH ^*ll ^"71 TflojE ^f>\<^, # 

A A l *ll 2 ^^l^M, ^71 Til oib ^3 £fl-§-€ <3<3 

<>1H .SL^~¥-# 7>7l^ ^ 1 PRsflBi^- ^#*Hr ^711^; #7] A 1 PR^-fr 4i3S 
ol-g-*}^, *ll 2 ^#^ ( ^1 2 «K£3l *ll 1 aV£*ll ^^^^-5- ^l^m 

^•7^1^; >£7l *ll l PRsflE^^ <^ Jf?fl <>1H (ashing) *i el #7l 1 PR^A^ 

$1*1 3 A 2 ^1^^ ^7114; #71 °ll ^ em *)1 1 PRzfl€* 

JL, #71 1 PR3flE4-4 cfl-§-^ $1*HH BflE^SUa, ol^£)7ll $WRr *lq- ^ 

^}9l ^ =L?)5L, #7l ^^E)^, ^-71 Tfl 1 "o^Sf ^^51^ ^1 2 »o V ^5- 

^£ dlolEi MA #71 cflolE^ yflA}^ o^^oll ^^1^ C-HolE^ 3fl^» ^^*>fe ^-Tll^- 
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; #7l TflojE aflA] ^ C-Ho]Ei Hfl^o) JH^S^ c^^c. ^ <3<*O.S ^^SlJl, #7l dLi £ 
^ ^ S-31*} ^)c)e] wfl^, cflolEi sflj=# <3<2H, ^ <§ 

W cf-g-, 3 ^-*<H1 3*11, #7l Hefl^l ^^-4 tfl-§-£ *H^2-3., #7l ^ 

4 5}"^ 3*l*Rr ^ #^4, #7l OflolE] 5|£f <^<* #S] C-fl O] E] 3fl 

= #^-§- *8^*H=- #7flsq-; #7l ^ ^ *}^- a>oi ^l^-o) ^ 2 «vsi*fl M-fr Tfl 

H *R-, ^ £ =efl^ 3^8: ^H€*l^» #7l ^B^I^eI tfl 

2)1 1, 2 te^l ^E^ti.^ gj ^seh^o. ^^jcfls oj =lu} ; # 7 ] ofl B) ^ > ^.Diaij 

a>£^l^* t^SHt #7l 2fl 1 71^ tfl^XI afl^lsl^, #7l 7flo]H sfl:EL^- 

^ c-flolEi sflEL-^t- 7Mb ^1 2 71^ ^-«1*>^ ^-Tjl^-; #7l n}- 

—3 ^-g- ^ (dipping) ^«fl, #71 *)1 1 71^-S] TIME 3fl£« ^ 

c-flolE^ sfljEL^-Sl ;go^°- Ai^>b ^Tjl^- S^*Rr <^X*l#*l£l «o v ^* ^th}. 

<59> 1^0} *|| 2 ^Hl^b, 211 1 7}& #°ll 1 ^#t_> 4-8-, #^<3 

91 PR(photo-resist)# ^# ^^g- if-^-b *ll 1 ^ 

ofl ^1*1) 2)1 1 ^0.3. Tflol^ aflAlal-, #71 7lH;E HflAjoflAi §- 7 l £ Tfl °1 — #7l 7fl 

°1B tiflA]^ ^#^ofl ^^*>b TflolH 2fl = # *g#*Rr #7)]<4; #71 TflolE Hl]^, 711 olB # 
^, TflolH 2flc # ^^<H1, 211 1 ^1 1 2)1 2 ti_V£^l ^1 2 

^^1^5. ^#tb #71 211 1 711 OlH ^^O.^- ^11 2 

3. ^^^1 Sl«fl #71 TllolH ^-t- if-^H, #71 211 1 iS^Slb 211 2 

U-^s. ^1 i PR4^d* ^^*>b ^14; #7l 2fl i PRsfl^^- ^ 

2 ^ 2 tiVS^l ^11 1 ti J:£^ ^Tjlfif; 
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<60> a o v 7 i ^ i PR^^g- #7l ^ 1 PR2fl^4 xj\-%-& ^*HH 35flE^^ + s?]$ 3fl 

o]Ei sflJEL!- ^*H=r #7l TlHH «Fd ^ E^ tifl^o] JH^s}^ <^^^ s}-^ eg* 

^Sl^lJl, #71 sfl^i ^ c-flolE] afl^d, cfl o] Ei 3fl = # <3 ^ 5L*I^ # 

^^tb 4^", ^13 4^3 ^€11, ^7} + Sfl^i^- QjJjL c^cd o. 

^^Hl ^*l*Rr ^ ^ ^ dHE-1 3)1 = 1- ^^cHl DllolEisflH. 

^ ^l^; ^"71 i^^l 3fl^4 5^ ^ A>ol ^ 2 ^T^c^ ZL 

-8: ^*Hr ^r^l^-; ^"7] *ll 1 71^4 cfl^S]7fl Wfl^lS]^, ^"71 7fiolB 4 = ^- ^ HH^ Si) 
JElJjL# S>l«- S ^#Al-7l^ ^-fr 7>^1^ ^ 2 71^ ^H^Kr ^1^; #71 n>^ 3 -^-g- 

cl^g (dipping) ^ofl ^*fl, #71 1 71^ Tll^lH sfl = -^- ^ DflolE^ 3fl= «- 

^ ^z^Rr ^S^^o) ^is hV^^. afl^t}. 

<61> ^. ^ 3 s-^HIa^, ^1 1 4H1 *fl 1 ^#?V cf^-, #^ 

<?1 PR(photo-resist)* ^l-g-tb i^V^ ^>^1^]4 ^ 1 4^3 

ofl ol*fl ^1 ! ^1 olS Hfl^, #71 TflolB afl^ollA-1 «-7l^ 711 OIH ^^4, Tfl 

olB «fl-*i^ <£^°\} ^^1*^ TflolH 3fl = l- ^^Sl.; #71 TllolH tifl^i, TflolB ^ 

4 = 1- ^^^1, ^1 1 ^<S#^, 1 til.E-^1 ^12 «K£*11 ^12 

^BllcllS. *g#tb ^1 2 4^3. ^*<H oq^rfl #71 TllolE <^^# 

S^-^V^, #7l ^1 1 «j-^all- J51^>£l^ ^1 2 y <HK£-^ #7l 711 °1 B ^^^-^f 
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S °1 2 A 2 aV£*fl ^1 1 #51*11 1 ^^#^1- 

<£4=-qo_g. &7\}2\-; #7) A] 1 PR^-g- ^T^JI, ^7} A] 1 PR^^i^ cfl-g-^ <^ 

<HH 3flEi^^ 2fl^ ^ ^"71 TflojB WflAi^ JE*}-£)^r tiHEi tiflA}*}-, # 7 1 t-lHEi tiflA} 

*V3£r ^ ^3^, ^71 i^^l 2fl^ ^ cflolE-l tifl^d, tj)o)B\ sflj=» £ 

^ ^"^l ^ cf-§-, 3 *}i£2. ^<H1 ^*fl, ^71 ^3 sfl^-fr 

C-HolE^iifl^ ^zrKr ^-71)^; ^7] i^^l sflT^ S)-^ ^ A>o] ^^Vo) 2 #.51*1] 

^l7l§>^, =L *Hff^ o]-^ Tfl 1 <3^iL5- ol^^ ^^JI, 

A oM TiMH *}^, ^ ^ H.eflo] HVnVE ^^]^ E ^ ol =-Jl ) J$ 7 ] wVnVE^^^ 

&\ vfl A) 1, 2 «>£^ ^ ^ul^EM^o. ^IcflS <>1^ ( ^-71 

^Jl^, ^ol^iH^o. tij-^^f,^- ^<5Kr c^S}-; >5}-7l 1 7]^ ^^£)7fl tifl^S]^, 
^71 TilolH 3Efl^ ^ cflojE^ 3fl£^f ^^-S. ir.#Al 7^ 7^]^ 2 7l ^ ^1*} 

tt ^r^lsf; ^7} v\+3. ^^tb ^(dipping) «<HH1 A o v 7l 1 7}&2] 

T^jolB ^fl^ ^ dMEi 2j)j=^ ^<g^ 5L^-*Rr A)2i 

<62> M. «V^o] ^1 4 JlL^ofl^, 7^1 1 71^- ^ 0 H] ^ 1 ^#^^r ^^tb 
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^£91 PR(photo-resist)^ , ^# ^"8: SL^Kr all 1 

4, A oM TIME nfla^ <a#^ofl 3*l*Rr TflolH 3Xfl = # *§^*Hr #7l TflolB 

wfl^l, 7fl°lB ^1^-, 7flo]H S^r ^^H, ^ 1 *11 1 to^l afl 2 

*fl ^1 2 ^rM* ^V^lcflS. ni^tb afl 2 n>^a. ^oj] sl«fl #71 TflolB 

* S.-ftZW, #7} afl 1 «o V ^4 ^>5l^ all 2 all 1 PR^-i- ^*Rr 

^rTflsl-; #71 *11 1 PR 3)1 ^ ^ p>^3.S. °l-g-SH, afl 2 afl 2 «K£ail all 

1 aVSLSfl all 1 ^SRr #7)1 4; ^71 *fl 1 PRafl^ ^ ^1 

^1 ^ (ashing)*! ^71 afl 1 PRsflHjo^ ^-EUf<4 cfl-g-^ <^ <* #o} ^ 2 ^#£-g- a||7l 

S}^ ^^1^; ^-71 oll^^sl^ all 1 PRsfl€^ #7l afl 1 PRsfllljzl- tfl-§-^ $1*HH 

AiS. ol^ElTll ^ *1 ^ aj^- =3l<y ^-71 aj^^ o^SM, # 7 ] ^jo] 

B Hfl^Sf jiL*>£)±f- EflolE^I tifl^, #71 r-l]olE^ tiflA}^ ^^-cjofl 5^*1 *Rr DflolEi 3xfl = # *g 
^«Hr #7] TH^IH ^ g dlolE-1 tiflaHol JH^-S^ cg«^ <3^°-S ^ ^1 51 Jl , 

4 V 7l *J^" £ 2=31^ ^ ZLEIJI, CllolEi Ufl**, DflolEi SfljE.-^ o§ ofl 

"M* ^t!" all 3 Sl*fl, ^-71 sflEi^- <a«. c^^^. 

^ sj-i. <g*H ^l^Hfr ^ ^ ^ #7l c-flolEl sfl2=# °J^oll HHE-lsflH ai^ ^ 
^*Hr ^^14; #7] ^ €^ all 2 «V£^11 #^ allTl^H, ^ 

°1^ all 1 1>£afl #^ cg^o.S. *§^*}JL, #71 71] olH ai^-, ^ 

^ al^- ^ £LEflo| «vov H ^^^^ # ol=-j7 ( #71 ^B^^l^B-1 tfl ^11 1, 2 

£^1 ^ElB^ ^ ^nl^EH^^. ^311 tflS ^1^, ^E]ti.#, 0>£^ 

^711 4; ^71 ^ l 7l^r4 cfl^slTfl aflsls]^, #71 711 °1H 3flc«. ^ c^oIe-1 
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^(dipping) «o V ^Hl ^^fl, 4>7l all 1 711 o]B *fl£J?- ^ cfl^lBl 2fl = 

*fl 1 *fl 4 ^-^Hl n*€- A o v 7l all 1 ^M£r, «1^*J-&°1 ^-o. ^ # 

5}^fo S *>J1, ^ S.£<$ sl-ZL, Aj- 7 1 ^ ! =-4MM£, «1 7-1^-^ 

^^Ml A <M TflolB «fl-id ^^^T^Hl^fe, ^"71 5^ TflolB «fl^i 

°1 fl^lb <g^4 *fl i 7fl3f|A]Ei ^^g. cj-^sq-, ^7l 3^- £ =ell^l ^q-g- 

^*Rr ^HH^, ^"71 aj| 1 7fl3JME-l #^g- <8*H 2 PRsfllsi-g- ^^*H, -*7l 

*H 2 PRBflleH Sl^fl 2flBl^^ *fl 2 ^A^ S^fe ^TTflSl-, #7l 

^7l Sj-i *fl 2 7fl3flAlE^ ^^-4 ^^A]7l^ ^-Tfl* JL^H , #7] *fl 

1, 2 7fl2)]A)Ei ^^"Ol #^5]^ ^^^r iSel^l ^fl^Al^^l- o)s^ ^ ^)0 S ^Cf. 

*fi 1 *A*1 *H 4 ^HM 4^- Aj-71 TflolB tifl^4 ^^£]7ll 3*4l *l^g- 

^71 5^ f^£)if Tfl °1B HflAi 711 3)1 A] El ^^-S # d >, ^1 Til 

B ^^l 7fl7.11^ Aj-BfloflA^, Aj- 7 1 7fl2flA]Ei s)-^ ^^o] eg o_ 7 fl 

Aj. 7 l ^1 2 ^"^^Ai^, Aj-7] ^olS 3fl£f og^ofl ^*1^, ^"71 711 °1B. 

Sfl^^ ^^^Ai ^S-a.^. S PR3flH* ^7ll# ^7>S i^H, ^"71 

^ ^ PR^^ofl £1*11 ^Ei^Sl 7llo]E^= BlBlsll^^- ^Aj^}b ^Tjll- i^>b ^ 
°-3- *1^-. 
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<66> Xl 1, 2 tcj-s. XMHaflH. ttl^sfl^o. ^ 2 ^1-*!, ^1 2 «KE 

XI tl, ^1 1 #5131 #23^ 3# 01=01*) jl, ^ 3) 4 s-^icHl 4€- #7l 

XMHsflJEl tH^^ Xl 2 ^r#H, Xl 2 *V£X] f|, ^1 1 «KEX] t^, ^ 1 ^^#^^1 

<67> £ t^eq ^ ! xfl^ ^ 4 S^loll <4€- #7l ^f-fr *]Z^Hr #XHH*r, #7l XH 

#X1» #71 3 ^ia ^8<*IM*r, #7i -§-<y °]-§-*H, # 

71 ^ * C-flolEi tiflAl ZLElJl, cflolEl 2)1 = 1- <^ ^ ofl Cfl o) B\ Vi\^^ *g#*Rr 

^, #71 XI 1 «V£Xl #^£r #7] XI 2 «KEXl Ir^-fr «13 

<68> £ ^21 X] 1 X] 3 -if-^Hl 4€- #71 XI 1 PRXm°l 7fXb -^-^ 2)^^^ 

^1 1j#*Kn., #7l sl^^^r, ^a.(half-tone mask) p}i3 ^ 

a(slit mask) X|€ ^ *>H-# °l-§-^ ^-|r ^-33°. 5. *Vcf. 

<69> ^°1 ^ 3> 4 ^-^lojl afs. a o v 7 i ^ #7l <3°4°1H XI 1 71^- ^4 

^#s]X) ^*l*Rr 3# ^R3-°S. *Vrf. 

<70> M. rt-^o) ^1 1 vfl^l XI 4 S-^Hl 4^" #7] ^B^l^i, Aj. 7 l ^1 olE 3fl£« ^ C-fl 

olE-1 2flEL-^-l- °J^^] ^.S^-i- ^#*Hr ^-X]» ^7>5L S^-Jl, #7l Xl 1, 2 7l # A> 

°1 ^#<>1 7flXlSlJL ( #71 ^*Hr XI 1, 2 71^^ «H^nVo. ^ 

£#*H, #7l XI 1 7l^Sl tifl^nl-^. Aj-71 aVnj-E ( #7] ^o}^ sfljrJf ^ 

C-flolEl £^ ^^ofl ^*1*H, ^-g-iLsL ol-g-SlJi, ^1-71 XHH 4=^- ^ t-11 
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<7i> a. ^ 5 ^1o)1a^ i ^ x 7]^- ^j, i « C V^5. ^*l*Rr 711 °1H «fl^d ^ 

^-71 TflolH tifl^d^l^ -S-71S1 TflolH ^"71 TflolH Wfl^ <g #*EH1 3 *1 

*Hs.* ^^Kr ^r^lsq-; ^-71 TflolH «ll^i# Sfe ^^H TllolB ^^v* *§^*Rr ^Tfls}-; 
^7} TllolS ^ o^ofl ^Tfls]-; #71 «15L^1# #-^H ^sL 

^ ^ ^ = 2*1*1 #^4, #7} 4ii °i^£lJi, #71 1 «j-^=4 

^ A 2 iK^S tifl^ls)^ c-flolE] aH ^4, #7l tflolEi nfl^ ^ ^l^Rr 3fl 

^*Rr ^TflS}-; #7l 1 71^4 tfl^Tfl «fl ^1 ^ , #7] 7fl°lH sfliEL ^ C-fl ol ^ 3fl 
2=1- 2n#X|7]^ 7}xl^ 4 2 7l^# ^l^Rr ^711^; #71 ^ 1 71^ 7HM 

H 2flJ=^ ^ c-llolE-1 sflJE.^ TllolB ^^-g: tS-^ 4i3 ^-i- c]3§ cHl 21 

*i) ^m*Rr #31 » i^-sRr ^^a^i^io) ^ ^ ^^.4. 



<72> o]*> f £ ^ofl ttfa a>i£;5l^- %V S ^ol #>fl*| 



<73> — 1 ^X\6\] — 

<74> £ 6a ^*1 6c, £7a 7h, 5. 8a ifl*l 8h, £ 9a 9h^ 1 ^Ml 

oil rcf^. ofl^ aAl ^]^. o^eflol 7 }$;°\ cj-^Sol^, a o v 7 ] £ 7a tfl^l 7h, £ 8a vfl*l 8h, £ 

9a ^*1 9h^ #71 £ 6a 6c-£] Illa-IIIa, Illb-IIIb, IIIc-IIIc^l ^ 
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<75> £ 6a, 7a, 8a, 9a^, 7l*(110) <M *ll 1 °1 -g-fb *ll 1 4^3 S}*fl 

, *fl 1 ^^.S, Tfloje wfl^i(112)-i: ^*Rr ^©14. 

<76> O] ^7j)oflA^, #7) 7flo)H Mfl^(112)^l^ £-7l£ ?fl o] E 114)-4 , Tfl oj E Bfl^ 

(112)3] <y##o)l ^*]*Rr TflolH 3fl^(116)» ^*Hr S^-tb^. 
< 77 > TiMH afl^i(112)^ ^-*fM=r *fl 1 fflsflAlEi ^(118)^ o]^rf. 

<78> -S. ^UHH af^ ^ i o]^ ol-o]xl^ 53^- ^lo £ <5}^, ^JjL 

^AS. tb4. 

<79> dfls, ^-71 ^ 1 ^D)^-t|l^u]^-(AlNd)0-S. *}JL, ^#-8: 

IT0( indium tin oxide)^. lh ^ &i=K 
<so> ^ c] #7l TllolH wfl4i(112)£r 1 TiMH tifl^i#^^( 112a) , 2 

TflolH tifl^l#^^(112b)A5. o)=c^x]ZL ( tIMe ^(lU)-& 1 TflolB #^-M#(114a), 
2 711 o]e 2l^M^(114b), *)1 1 ^(118)^ 1 7fl3l)AjEi ^^-#^#(118a), 

^ 2 «AlEi ^^-#^#(118b), TflolH ^(116)^ *ll 1 TflolB 2fl^#^#(116a), ^ 2 Tfl 

°1B 3flH#^#(116b)^S ol^^^] ^-g. s^io £ *Vcf. 
<81> 0]^, ^-7] ^n^l^Ei^-, sj-^-a, TflaflAlEiiy-, nflolE-l aflJEL-^, TflolH 

<82> £ 7b, 8b, 9b, #71 TflolH 3*^(114), *)1 1 7fl3rJ)AlE^ ^^(118), TflolH «fl^(112), 

TflojH 3)1^.(116)1- S^- 71* *i<£°ll , ^1 1 *l] 1, 2 «V£*11 #H, ^ 2 

Sfe ^^^(120), 1, 2 «V£31 #^#(122a, 122b), ^#(124) 
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# *>eflcfl5. 4^-, *U 2 pfia ^*<H Sl^fl #7l ^^(124)Stt <3*H PR #^ 

SJESl-JI, H# **fl sflEi^H, #7] TflojB €^-(114)-§- *1] l PR 

^^1(1263)2}-, *fl 1 ^^-(118)* 211 2 PR3))€(126b)2]-, eIMb] sfljE. ^ 

^•¥-(11)4 tfl-g-^ *fl 3 PR4^(126c)^, TflolH b|| £.(116)1- 4 

PR3fl^l(126d)* ^*Rr ^rTflolcf. 
<83> £^o.S alMSHfe ^^ln>, #7l *fl 1 PRsfl ifd ( 126a ) *f *ll 3 PRsfl € ( 126c ) £ «J*I)3 

sfl^i-i: °l-S-4. ^r, ^71 ^| 3 PR2|)€(126c)^r 1 PR2fl^(126a)^l fl*l*Rr 

<84> ^-71 *3<afKl20)£r TflojH. ^<3^HI ^fl^SlJl, #7l *fl 1, 2 «>S.^ #^#(122a, 

122b) £K£*fi 1-^#(122)# o]s^ 
<85> *V eflS, ^-71 h>£^1#(122)^- o)s- ^ ! til-i^ #^(l22a)^ #^ 

(a-Si)S o1^o]^jl ( 2 «h£*f| «-^(122b)£r ^s]^(n+ a~Si)^S o]^^l 

4. 

<86> olnfl, a o V 7 ] ^ ! PR2fl^(126a)^-, #7] 7))o]^_ ^(114)^ tfl-g-Sl ^ *HH 

^l^ii^-ofl (128)1- 7>x]jl ( *q 4 PR2flH(126d)^r TflolH 3fl = (H6)^ ^ tfl 

-§-€ 3*HH ^#(124)^- ^#^71^ is.«.(i30)# ^##^o.S. tH4. 

<87> a o v 71 ^ o_ u]cq ^jjfa^ s^^- ^ oi^- s>s^. P>^a.(half-tone mask) SE. 

o>>iBL(slit mask)!- °l-g-*M, t-ESj n}ia ^7>&o] cg^o) p R ^ nV 
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<88> s. 6b°lH4 £°1, *fl 1 u o v ^4 2 ^O-S. HHeI yfl^(i44)* ^ 

^*}JL, ^7} cil ol Ei tiU^(144HH ^-71^ afl^JlS. #^-(134)* ^ ^ <5> Jl , ^ 

(134)31- <^<m^ °1 3^711 JEL5ll°l #^-(136)-g: ^*}^, TlHH *ll*I (112)4 
2 ^flsflAlEi ^(138)* 

<89> AV 7 1 7l]olB BflAi(112) ^ CflolE^ tifl^l(144)^l 7)}°)^- ^=(116) ^ 

t-flo]Ej 3fl = (140)1- ^W4. 
<90> H^JL, <#7] *\}o]b\ ^(144)4 TiMB 3fl = (116)* <83 

°H 7llolH^= tH 5^ 3fl^i(i42)^- ^tb4. °H, cflo]El iafl^(144), ^(134) ^ Hefl<y 

^(136) H^JL, *\)o]b\ 3^(140)4 cfl-§-^ ^ *H1 ^ sfl^^-S. alS^l #^#(122) 

°1 SWl-Tti £4. 

<9i> £ 7c, 8c, 9c^, <#7] *H 1 ^4 *H 4 PR3fl€(126a, 126b, 126c, 126d)* °l-g-*}^, ^ 

#^ ^-^(124), 1, 2 «l£^l #^#(122a, 122b )-§- ^^Kr ^Hji, £ 7d, 8d, 
9d^, #7] 1 vfl*] 4 PR3fl^(126a, 126b, 126c, 126d)* <#7] A] 1 ?R^\mU26a)^} 2.^ 
-¥-(128) ^KdlHl *fl^*Kr (ashing)^ £) 4^§-, <Hl^el € ^ 1 ^4 *11 4 

PR3fl€(126a, 126b, 126c, 126d)^- 4^31 °l-§-*H 1 PR3fl€(126a) ^oM^ 

^#(124)* ^M^, -£ 7e, 8e, 9e^, #7l *fl 1 ifl4 4 PR3fl^(126a, 126b, 

126c, 126d)* iS^H *fl 1 PR2fl^(126a)4 ^fl-§-€ ^H*H14 4^- <>13s)7fl 3*l*Hr ^ 

£^■(134) 5? JELEfl<>i #^-(136)4, A oM *fl 2 PR3fl€(126b)3f tfl-g-sl ^^]^ ^ 2 7fl3fl4^ 
#^-(138)4, *fl 3 PRJJfl^i(126c)4 tfl-g-^ c-flolE] sfli= (140)4, 41 4 PRsfl^(126d)4 

cfl-g-€ fl*14 TflolS^c hj 3] €(142)* ^-^Hfr 34H4. 
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<92> -M. ^AlojloflA^, ^ D | ia ^^(124)4 Xl 1, 2 «V£Sfl #^^(122a, 

122b)-g- ^^^"^1 44, A o v 4 nflolEi wfl^(144), Xl 2 7fl3fl44 ^^"(138), HM4 sflJEL 
(140) ^PMItt X] 1, 2 *V£Xl i-^(122a, 122b) b(I€ 0 1 ^Xl*>Xl €4. 

<93> #7} XMBXl:= Bj3t)sfl^(l42)£ #7l Xl 4 PRsfi € ( 126d ) 4 130) 4 cfl-§-^ 44 

°fl4, ^^^(120)1- H-Sf ^#44^r 54) = ^^- (143)* 7>^lcf. 

<94> ^-7] TflolSsflc ^ ^ 3fl lg( 142)^r 7fl°lH 3fl£(116) SL€r ^ # ^^(120) 

4*1) 7]&<% tflfc TflolH = (116)51 444 3* H oM*>7l 4*fl, ^^#(120) 

4 TflolH 4^.(116) ?i ^B 1 -* S^r 4*H *§^4tt 34 ti>^-3]^>cf. 

<95> nam, ^4 7flo]B2fl= 4s)4^(142)£r *3 #£4* 4*11 ^£ &4. 

<96> av 7 ] ± ^ ^=-(i34)3|. <£^Z\o] q)o]t] aflAH( 14 4)ol ^44 5>J4. 

<97> £ 6c°fl^i^ ( ^ S-^^j O]^-^- ^| 3 u}A H ^ofl t\)o)&\ tifl^J 

(144) ^ ^(134)^- ^ 4°14 tt^sfllK 145)4, #4 444 4 5l sflEj] (145)4 °1 4 

^1 Tfl 31^(136) ^ Xl 2 711444 #^-(138)4 <£%S\o] <^(PH1 4^ 

##(146) ZL^Jl, cflolE-1 44sfl£l(145)4 ^4*J sfl eh o.^. 444 sfl = (140)« 
cflolElsfljE. 44(148)-g- ^*Rr #4°14. 
<98> £ 7f, 8f, 9f^b #71 £ 6c4 Ula-IIIa, Illb-IIIb, IIIc-IIIc°fl 44 44 ^ 

<99> 4V7I c-flolE) tiflAl(i44) i ^ ^ =eflo] ^^-(134, 136), Xl 2 444^1 ^ 

(138), c-llolEl 4l=(140)t- <3<^4 ^ 5L#^ g-g-g- <§^tb 4-5-, XI 3 4^3 ^3<H| 

4*11 wfl^(i44) ^ ##(134)* <3^4 444 444€(145) ^ J=4<?1 # 
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^■(136) ^ 2 ^n^B\ #^-(138)4 Sj-dfc <^(P)* ^ <3<^H ffei ^^"(146) 

ZLZ\J1, ^o]Ei 3}] = (140)1- Q±r clWEisflJE. €^"(148)^ ^#*Hr #3Ht}. 

<ioo> j$ 7 ] cflo}El ^^^^(145)^, ^ ^ ^ =efl<y ^(134, 136) ZL&)J1, x^)o]b\ «fl 

#(144)°1 >£3HH ^ t^l cfl^: 4^3 *l*81HI 4^, «fl 

#(144) ^ 4^ ##(134)^1 3* y <M*}7l ^tb sfllH n^Tt AS, 

3 4i3 sfl^Cc-flolEi wfl#, ii ^ :=efl<?l *fl 2 5Ma1e| 

C-flo]E^ 5fl^)ofl ^V-g- 7 >*M ^-faflif ^5L2) *\}o]b\ tfjSl^^^ ^JE sat)-. 

<101> £ 7g> 8 g, 9g<^i^r, ^71 cflolE-1 ^^^^(144) 5? ^ #^-(146) a}o] ^Tjafl 

*>tt 2 a>i^l #^#(122b)# ^^^H, ^ ^H^* *H 1 #£31 #^#(122a) <3 

*H^(ch)3. ^*Rr ^S-H, *B^(ch)JM *fl 2 aVJE^l #^#(122b)-i: #^1 ^7^1- 

7i fl*n *n i tiv^^i #^#ci22a) ^ sa^. 

<102> ^(ch)* ^tHH 3£r, *ll 3 4^3 ^ #ofl ^fl^(ch)^ ^« 

, 4i3 ^ # ^M(ch)^-7> ^ ^71 nfl^olcf. 

<103> # 7 ] ^ #^-(134) * -E.efl<a #^(136)4 ^-§-€ ^^1^ *fl 1, 2 ^JE*!! 

(122a, 122b)£r ^^«.#(l32a), A^€-^#(132b)AS ^£)*r ^£^#(132)^: oj^-cf. 
<104> a o v 7 ] TflojE ^^-(lU), tiV5L^l^(132), ^ #^-(134) ^ 1=511°] ^ (136) ^ 

^^liEKDl- °l-?-JL, ^-71 1, 2 «a1e1 #^(118, 138) °1 ^£3*1 7flafl 
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<ios> £ 7h , 8h, 9h<HHfe, ^7} ^B^^eI (T) ^ ^SeM 7flsfl^^i(Cs T ) =l^^L, ^ 

°lH 2fl = (116)-¥- ^ dH&l 3fl = (i40)-?-» <^^<H) 3 ^<£-M# °]-§-*H HJl# 

(150)^- ^sRr ^Hcf. 

<106> Aj- 7 j ^1 3 ^<£#^H ^£]^r %o) ^ 

<107> ^Al^l^A^, ^7} ^ #7fl«- ^^ul, tflAjofl ofl^^c) yfl<g ^ 

<108> £ 10£: <#7] ^A]6fl lofl *j ^ 5*1 -g- afl o] 7 ] ^ S.^}^ 41) ^ sj| ^ 

<109> t^A^ H><4 ^-o], iA] C§^(IV)4, SAl Cg^( IV) o] ^^tLofl ^ *1 *Hr V] &X\ 

TflolH sfli=^(Va) g cflojEl 2fl=«-(Vb)7|- ^Sl<H o^cf. 
<110> # 7 ) 7]}o]^ ^j£«(Va) ^ x?1]o)b\ 3rfl^«.(Vb)^ ^-71 iofl <^5*l#*l-g- 

<H3H 71^ 3 4i3 ^ ^-2:1- 7>^1^ *V4. 

<m> oj^tb 3)] ^(160)* ^3-2-5. ^X\f}^ 7}*)^ ofl^e 

(170)7> -g-7l(172Hl (dipping) A]7l^ ^ ^j-g- ^*5*>7fl 7^1 o]E 3j) 

= (Va) ^ CiHEi 2fljEL^-(Vb)# ^Tr ^EM^ 0.5. *1]7i<5H, =L 

^ 51^ ^#^1^ - 01 Til 
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l"£KHF)7ll <H]€B°1H ^€4. 
<ii3> ^-71 ^ ^ W$4\<$S., t-e^Kplasma)* °]-%-& Sl^r i*IM*K laser) 

# °i-g-$ » 0 v^oii ^ ^z^^ ^ 014. 

<114> S.i&0_3. XH*r*l*r ^5*^1^, ^^2fl^^r ±X}7} 1 7l 

#4, 1 XHH sfl-EL^f ^ ^ojE-l = i^#A]7l^ 7>^1^ *(| 2 7l^^ 

^ oI^^jl, *fl 1, 2 vfl-f-ofl^ <2«^fH 7fl7.fl£|<H &t}. 

<115> £ n a , llb-fe ^-7) £. 10^] Sflj=.«. ^.^o. ^ s|cHo] ^ ^# 144^ # 

^.£^i , #7l £ 8h, 9h^1 cj~g- 3;7lH «fl^cf. 
<ii6> s. na^r, 7]^r(110) ^^(120) #-?-°fl *fl 1, 2 «>£X1 OH^ 3tflj= 7 > 

3flE^£]cX StlZL, .^71 ^<S#(120)^ tfl-g-^ 7}^ ^0]^ 

Sfl = (140)7> *8#=M 9X^, 3fl^.(140)l- ^HE-i^iE. #^(148H 

=M 514. #71 £ 8h #7jHH cflolEi 3sfl = (i40)« £fe ^l^l iLJ:fKl50)£: #71 £ 10*11 

<H7> ZLElJl, 0} t£?\)o\}*]^ J±Jl#(150) ^ #71 D|lolE^= #^-(148)°l o}i3S 

3-8-«H, ^^"(148)^ o^ofl ^^#(120)^- ^^4. 

<118> J£ Hb^, 71^(110) TflolB 3fl^.(H6)7> ^#E)<H $Ul, 71MB *flS.(116)* 

3*H1 ^^#(120)o] Slo.^, ^"^#(120) #^-^ TflolH 3H = (116)S Sfe ^*H1 

A i , XHH =11^(116)^ ^°o V -¥-l- ^#A]7)^ 2)1= -2-^(143)* 7}^^ 7l|o|S5flH 

»l3il3fl^(l42)ol ^#=M 
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#7] 5. 9h &7\W*], 7flo]H3flEL ^€(142)^8: ^ iL51#(150)-8- #7l £ 10^ 3j) 

A cM TllolBsfl^ «1 =1*11 €(142) 3 3fl = ^s.«-(i43)* **fl 1^#^ ^£^(120) £ 
TflolH^fl^ ^ 21 sfl ^(142)^ o^ofl £^(120)£- ^5)<H, ^-71 7flo]E sfl = (116)^ 

W#^r 2 7flo)E2flc £ 9a cq H6b)-B- 7flo]H5fl^. ^^-(152)* °1^ 

711 €4. 



<12 0 > — 2 — 

<121> ^AH1^ ( Aj- 7 ] ^Al^l 12]- 7l^-^<?l ^ &<&*M, ^7} ^AHl loflA^ a] 

S TflolB Sim(?llolB Wfl^l, TllolH *fl 1 7fl3flAlE-l TlMB SflJEL)^- 

^*l-5Si^h ^HHH^ TllolH nm-i. °l^Rr ^r^^S. ^*Rr ^ ^ 

JIS A o v 7] =4=-^^ til^%v^ol ^ ^#^oflAi Aj^si^ ^ol a>^^>cl-. 



£ 12a ^*1 12d, £ 13a 13d, 5. 14a ^*1 14d^r ^12 <^HH ^ 

°-^S*H>*l-§- olelH 71^ #31^5. ^JE^tf. 

£ 12a, 13a, 14a^, 71^(210) *ll 1 ^ 1 u>^a. ^ofl o]*}), 

*^(214), 1 tH^e-I ^^-(218), TllolH wfl^(212), A] °1B 3fl = (216)* ^^sffe 
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<124> 5.#°-3. XH^l^r #S**1*. A o V ?l 7fl °1H «fl^(212)^r Xl 1 «<HK°5. 7flo] 

B ^(214)-£- TflolH Mfl^(212)^Ai ^7l^ Sfl^ofl tfl^JL, Xl 1 7fl3flA]Ei ^^(218) -8: Xl 
olB Wfl^l(212)^ ^£E]^1 7fl2flAl£ii«-(nl£Al)oll fl*l*M f XHB 3ilJ=(216)fe ^ojE yfl 
-id (212)3 < il# 1 5H ^ltH}. 

<125> 2)1 1 o]s^ al^*j-^o] ^o. ^#^0^ ^5^, t-ES} 

<126> £ 12b, 13b, 14bfe, -S-71 XHH ^(214), Xl 1 7fl3flAlEl #^(218), XMH. wfl^ 

(212), Tfloje 3fli=(216)» 71* 3£<*H, ^<3fK220), XI 1, 2 «K£X1 #H#(222a, 

222b), ^#(224)^- *>afltfl.S. XI 2 ^-*<H1 3*fl XHH ^^(114)* S 

^ 3l*HH >HS ^1^51 Til 3H*l*Rr ±^ ^(234) ^ £Lefl<?l ^(236) US] 31, ^ 
(234)^1- <£Zftt§ *H^o] c-flolEl Bfl^(244).2.S. Xl 1 7fl*M^ ^^-(218)^: 

^*13 XI 2 7fl2flAlB^ #q-(238), cflolBl ^ = ^-(11)3 cflo]Bl ^ = (240), XMH *fli=(216)* 
3*13 TflolB^S. tH3Sl2flE}(242)# *§^*Rr #XM3-. 

<127> o] #XHH, #7] ±^ ^ ^ J=efl<y ^^-(234, 236) a>°1 ^ 2 aVJSLXl # 

^#(222b)ol 

<128> ^-71 XI 2 *}^5L *3<Mfe, ^-71 ^AHl io] £ 75 vfl^j 7e £ 85 8e £ 95 

vfl*l 9e3 S]€ ^ ^LtflS 3*« ^ &c]-. 

<129> £ i2c, 13c, 14c ^r, ^7] *\)o)b] (244), ±i ^ ^ J=e)l<U #^-(234, 236), Xl 

2 XlXWEi ^(238), XMBXliEL ^3X1^(242)* ii^r <$q<% ^ 

XI 3 n^a. ^ofl c-flolEi Hfl^l(244) ^ #^-(234)-§: §^ <3<*]3 c-flolEi ^ 
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s)s||€(245) ^ = Bfl^ ^(236) ^ *H 2 711*11*13 ^(238)^ , 3^ <3 ^ (PH ^ 

*l*Kr s±± ^^-(246) nelJl, dH*M 3flH(240)# g^r c-lHEiBfljEL ^^(248)-8r 

<130> o] ^TlHH^r, #7} t^3]5fl^(244) sf-i: ^(246) a>o] ^Tj-ofl 3l*l*Rr ^ 

2 ^£.^1 #^#(222b)^- ^l^^H, H *H 1 #^#(222a) <8^£- *fl 

^(ch)S ^^Hr *H^(ch)->Ml X) 2 «VE*11 #^*(222b)* *)l7^>7l 

*fl 1 «VE*fl #^#(222a) <&*f7\ *]zHJ ^ ojcf. 
<131> ^fl^(ch)^- £ 1&7fl<M T^SRf 3£r, 3 n>^ 3 ^ ^ofl *flli(ch)# « ^-f 

<132> # 7 ] ^(234) ^ H.eflo] ^^-(236)^ tfl-g-^ *j| 1, 2 «KE3l #^ 

(222a, 222b)£r ^u.#(232a), ^-^#(232b) ^£^#(232)^- 

<133> #71 Tflc-lB ^^-(214), ^£^#(232), dii ^(234) * = efl°l ^^-(236)^ 

M^ODS- ol^-ji , #71 *fl 1, 2 7^^ ^(218, 238 H ^Sej^l 7fl3fl 

<134> £ I2d, 13d, 14d£r, #7] «>^H^l>iEl(T) ^ ^SS^l 7fl^AlEi^(c ST ) , TflojH 

s||2=(216)-¥-, Hi o) e-1 2fl = (240)^-« <8*H *fl 2 ^^l-^* ^ SE^r J3fJ*M t^f, 

(250)# «8^*Rr &7%°]x%. 

<135> o]*, #71 TflolH 2fl = (216)^-, C-flolEi ^ = (240)^- -SL* -*7l H ttj-s 
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<136> -g- a o V 7 ] ^X\6)} 13). cfSTfl 7fl ©IB 3)1^(216)1- °l^r #^o] J=^ 

^1 ^*H] tJE^l ^ 

<i37> -f-^3-°3. ^sflM sflJE.-^ <qjjL 5] 5.^ ^ -£-^(tap bonding) ^JLS. ^i^M 

"11^1, 3$)a(rework) ^ ^ zflt= ^7] f^ofl ^#€4€-7>, ^-g- Jiel*M 

4^ 2(1 = ^-^- <M^1 7]^ C0G(chip on glass) ^ °1 ^-g-£l7l£ *>H.S, TlMH afl 

<138> ^, ^aHHI aj-e^ TflolH ^^(216)-^-^^^ ^ 51*1^ ^rSM Ir^f- 

^ ^^S. °l-?-<H2l TflolB Sfljc(216)2f ^J^S* ^SjJL, cflojE] 3flJ=(240)-*folH^ 
^ cflolE^sfl^ *}^(248)^- ^ ^^Sl^C-fl, oH t-flolEisllJEL £ 

^-(248)^: *fl 3 ^}i3 ^ ^ ^fl^(ch) ^<HH c-HojE-lsfl^L ^-4=-o] 3}^ wj-*] ^ 

u}^3_ <*^g- ^^>7fl Sit}. 



<139> — 3 ^X\c$ — 

<140> ^Hl^f, ^^Hl 14 ^o^^v ^.g. ;*} ^1 3 v\^=L ^ # *\}o}B\ wfl 

^ *1^8: g^r ^ ^ JE*}^ ^fl^d^r ^SKr ^Hl^1 , ^ 
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<i4i> £ 15^ "£^9\ t\) 3 ^m<>| oj-s. ^SAl^-g- cfltb ^5.3*1 , 

#7] is] £ 6c #4^^ -^ofl tfi*H*r #§f*l -M^Ka, ^ 3fl£i ^ 

<142> £Al*V wl-sq- go), TllojH «fl^d(312) ^ cflojE^ aflAi(344)ol ^S. ZL*}5\7]) SI 

-2., «fl^(312) * cflojE-l tifl^(344)o] ML*\5\±r *13H1tt TlMH ^(314), 

(332), ±+ ^(334) ^ = efl<y ^^-(336)^-5. w]-^H31*liEl (T)7> 

*1, ^efl?] ^^(336)^ sBi #^-(346H 3#3°1 , #7l ^ 

(346)-8r Hefl^l ^^-(336) ^ *fl 2 ^M^Ei ^(338)3]- tfl-§-€ 31*1-1- i^-tb ^ <83(P) 
ofl ^^£]J1, sj-i ^(346)-4 #^5. o]s.o]^^ ( ^-71 clHEi sfl£L(340)# 

o^ofl o>o^^fl= s)]T2-g- ol cil 0 lEi2fl^. ^i^-(348.)ol «§^£M ojrf. 

<143> ^HHHtt, ^-71 ^Ajofl loflA^ g;E] T3fl °1 &) tifl^(344) ^ dti #^"(334) <3 ^ 

<144> ^A^g. M|nVE^^^^ i£ E)^l 7fl 3fl ^ «- , z\]o]e] sfliEL^-, 7fl o) H 3fl^^ 

<W5> £ 16 ifl^l 18^ #71 5. 15^1 Vla-VIa, VIb-VIb, VIc-VIc^l ^ zj-z}- 

^^•S* M"El-\a ^JE^i , #7l JE 10^1 ^= SL^r ^-g- 7\%\ <H Sfl °1 7l^r 3# 

<146> til-si- ^-o], J=^ t^aJ ol^olxH, =eflo] ^(336) ^ 2 ?1)bIMb) 

^^•(338)4 "S^sM ^^(P)ofl ^£ 5}-^ ^^-(346), ^)o)b] 4^(340)1- Stt 
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2] C-IHE-HIEL #^-(348)°l -S- ^AHHH^. #7] ^ofl tfeXl 

«fl^(344) ^ ^^"(334)2f tfl-§-^ fl*Hfe ig5.fi] j=tg sflEH-g- ^ 

<147> — x] 4 ^]aH — 

<W8> -a- ^Hlfe-, ^-7] x| i -gAHofl 4=. XI 2; ^-g- ^ 2 n>^3. ^ofl^ ^ 

<149> £ 19 1 £ 20a vfl^l 20c, £ 21a vfl^l 21c, £ 22a tfl*l 22ctt XI 4 ^*HH 

<>| efl c>l 71^1 tfl^ £ 20a ifl*l 20c, £ 21a vfl*l 21c, £ 

22a tfl^l 22c^ #7l £ 19^ Vila-Vila, Vllb-VIIb, VIIc-VIIc°fl ^€ 

<150> £ 19^ £ XI 4 ^*HH o}-s. an^SAl^l-g- o]z])o] 7]^ JgigHS.*!, 7l£ 

^S^r ^"71 ^Ajofl 14 aJaHI^ a^o] ^£E)xl ?flX]^Hd^ <8^-g- 

<i5i> £Altb wffif £0], ^3. J2^1-£]7fl TflolB afl-3(4i2) ^ cflolE] aflAj(444)o] $^£)<H 0} 

31, TflojB aflAj(4i2) *2 cflolE| wflAj(444)<>l ja*>£|fe. ^ofi^r iEl (T)7> *g^S) 
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<152> 



#7l Tfloje «fl^(412) 3\ cflolE] tiflAi(444)ol 51^^ <3<^ ^± «3^(P)o.S ^ 



<153> 



ZL^Jl, -8-71 TflolB rifl -id (412) ^ cflolEl wfl *I (444)2} H^^fe ?1HH 3fl = (416) ^ 



CflolE] 3lflc(440)7> <g#S)«H Siil^. 



<154> 



#71 «V5|E^^ iE ^( T )o 1 l^ ) ^- 7 1 ^jolH Hfl*K412)°lM f7l^ 7l]olE ^^(414)4, 



A oM cflolE-1 Hfl^l(444)^lA-l £-7)^ ^q-(434)3f, 434)^4 <^^?>^ o] ^ ^ ^1 JEL 

sfl<a ?1^-(436)°1 ^#£]ol oiji, *}q-(434) £ ^efl*] ^(436)?> °13^-?i^ 

£W, #7l ±+ #^(434) ^ =efl<y ^^-(436) ^BlJL, HHeI Hfl^(444) ^ dHEl sfl 
H. (448)1- ^"^Mlfe «K£*fl #^#(422)ol cfl-§-£]7fl ^ *1 SJ-ul , ojf^ ^(434) ^ 

= efl<d €^"(436)* Utt *>£.*fl ^£^#(432)^ 

#71 TflojB sfl £1(416)-!- <83W*r, 3^(434) 31 £iefl*i ^(436)^ 

#<SS o]^o]^ ^4^%- gj «l£^l #^#o] ^Idls ^l^M , #71 TflolH sfl 

= (416)21 3flj=^^(443)» 7Wfe TflolB^H. 15] 5^ 3}]^(442)ol <§#£l 

zleIjl, #71 2=310] ^^-(436)^ <£;l£M sl-i ^(446H ^#sq°l 9Xt=Q], #7l 
^ ^-=-(446)^ =efl<y ^(436)^ cfl-g-s)7ll ^*HH # ^-(436)4 ^3^, 3 

# TlMH wfl^ S^r °m^r *$^S\5L, #71 c-flolE-1 Hfl^(444) £ ^ 3^ 

(434) =LB\J1, cflolE^ 3fl = (440)l- #7l sfi ^^-(446)4 ^ #^5. ojs^ 

^1 c-flolE^ tHsl3ll^(445) cIMElsflJE. *i^-(448)°l 9X^. 
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<157> # 7 j s±±. ^^-(446)4- afl*}(412) ?fl2fl^Ei ^^-(418)* 

°l-?-JZ, ^3tflAlBl ^(418) ^ ^(446) iSB^l 7fl^Al^^(C ST )l- ojJf 

<i58> 5L 20a, 21a, 22a^, *fl 1 4^3 -g-*H TiMH ^(414), 7flslMiH £^(418) , 

7fl°lH afl^d(412), TflojB sflJEL(416)» cf-g-, 7))°}E. ^(414), ^M^Ei #^-(418), 

7fl°lm «U*](412), 7flojB sflH.(416)# <g^°fl H<?i^(420), ^1 1, 2 «>£^ 

(422a, 422b), ^3^(424)* *Mlcfl5. cf-g-, #7l TflolH ^(414)-§- ^ ^ 

1 PR5fl^( 426a ) i dlolEi 4E4(n)t <3<*j£] ^ 2 PRsfl^(426b), TflolH sfl JEL(416)Jf # 

^^H, TflolH 2fliEL(416)^^ ^°o V ^-» ^#A|7l^r ^.S. «-(430)# 7^^ 3 
PR3im(426c)^- T^^l^m. 

<159> JE^oji. ^1^1^!^ ^^1^, #7l ^1 1 PR3fl^(426a)^- 2 PR4^(426b)^r «J*fl<8 

sfl^-i: ^, ^-71 2 PR2fl^l(426b)^: #7l 1 PRsfl^(426a)^| ^^^^ $1*l*Hr 

<160> ^-71 4 1 PR3flEK426a)^r, ^1 TflojH #^-(414)^ f^Jf<4 tfl-§-^ ^*HH 3^ 

^'SH _2-^HK428)# 7^1^, ^- ^TjHHfe 7fl3rflA]E-1 ^U18)^ tfl-g-€ ^ *H1 

<i6i> £ 20b, 21b, 22b^r, #71 1 tfl^l 3 PRsfl€(426a, 426b, 426c)-a- 4^35. °l-g-*M, 

^"##(424) ^ 1, 2 «V£*)1 #^#(422a, 422b)* ^m*Hr #31 ojcf. 

<162> -S- ^Al^oflA^, O] ^}6\]^\ 7fl2flAlEi ^(418)* g^r <3 ^ ^ ^#(424) ^ 

1, 2 wlH^] #^#(422a, 422b)* 3.^- *\}7]*}±; ^* ^Vcf. 
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<163> SE*V, #7} im*}^ €^"(418)4 <§J*H3 sfl^-g; o)=^ TjjolH wfl^(412)* ^ 

<*fl3E. 15.^ ^#(424) ^ *fl 1, 2 «L£*fi #^#(422a, 422b H 7^ 4=1 c}- . 

<164> o] ^loflA^, >s-7l 3 PR2fl^(426c)^ -£.-g~*f(430H 3*l*Hfr ^#(424), *fl 1, 

2 «-H#(422a, 422b H aflT^cJ-. 

<165> ig-TlHH^r, ^7} *fl 1 3 PR2fl^i(426a ( 426b, 

426c )# o]-g-*V s)^ ^-^ojl o^fl, & cgflo] ^ sfl^ 51 TflolHsfl^ tt^sfl 

<166> £ 20c, 21c, 22c ^, ^ °]-§-*H, Hi °1 &i tifl^(444) ±i 

(434)^ ^ofl cflolB] Hl3JlSfl^(445)-i- ^efl^l ^(436)4 ^sq^, fflafM 

3 ^(418)4 f^Tfl 3^ ^(PHl ^ ^^"(446)* ^*>^, cflolE) sflJE.(440)l- g 
^ t^o)B\s^B. ^(448)^ «|^*Rr ^TlM^. 

<167> o] ^o^fe, ^A]afl lofl tt^ ojl^^^oj ^ ^ Jfu , 7fl°lH 3fl = ^- * cflo] 

Ei sflJEl^ ^<S#-§; ^^Hfr sfl^ ^-8-€ rfl^ 3i°lth 

<168> a o v 7 ] Til °1H4= ^3^511^(442)^ ^.-^-^(430)^]^ 7]]^}B. 4^(416)^ 

# °l-?-£r ^ TflolBsJl^ ^(452)# ol^.^ 

<169> #7l 7fl3iflAlE-1 ^(418)4 ^ #^(446)°1 <g^£- ^<2#(420)<>1 7fl*fl£ ^-Efl 



<170> — 2)1 5 ^Ajoj] — 
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<171> ^Aja^ ^SLo) s)^^ S.^^} 3 ^^S^^l-g- o] efl o] 7) 

<172> £ 23a vfl^] 23f, £ 24a 24f, £ 25a vfl*l 25f^ ^-^^ 5 ^H^H 

<173> S. 23a, 24a, 25a^, 4 1 °l-g-tt ^1 1 ^3 ^ofl 71^(510) ^Hl 

Tlloje ^^-( 51 4) ^ ! 7 fl2flAlE^ ^(518), 7fl°]H ^(512), Tfloje 2fl.E.(516)«- ^*Rr 

<174> # 7 ) *j| 1 ^1-^^, HlTHV^o) ^ *>J1, ^ #^ 

<175> £ 23b, 24b, 25b^r, ^7} 7]} o]^ ^ (514)) ^] : ^s^Ei #^-(518), H |)a1 

(512), TflojB 3flH.(516)l- 71^: ^ofl , ^1 1 ^<g#^, »1 1, 2 «h£*ll t^, ^ 2 ^ 

^r#^ *M13|5. ^ HL^ S^^H , ^#(520), 1, 2 «hE3l #^(522a, 522b), ^ 
^#(524)^- *Hl£flS <§^*V ^1 2 nj-^a. ^o)] <3^fl av 7 ] ^a (524) ^^ cg^ofl p R 

£S*VJ1, ^^-1: -S-^fl sflEi^H, ^HH. ^^(514)^ 

1 PR3im(526a)2h *fl 1 7fl2flAlEi ^(518)^8: >fl 2 PRsfl€(526b)4, 3He) 

sfliEL ^^-f-(II)^ tfl-§-€ ^^1^ *)1 3 PR3xflEd(526c)4, ^MH sflJ=(516)# S^r 4 
PR2fl€(526d)-§- «§^*Rr ^Jl}*}^. 
<i?6> ^^1^1^ Q9k*M, ^7} *\) 1 PR=fl€(526a)2|- 3 PR3fl^(526c)£- <M*g 

sfl€-i: ^, ^71 3 PR2fl^l(526c)^- <#7) *fl 1 PRsf)€(526a)^ H^-M 3*l*Rr 



110-36 



1020020087251 2003/10/11 

<177> Aj- 7l ^ 4 PR3flEH(526d)^ ) ^-71 TflolS 3fl = (516)^ #°o^^ tfl-g-<a iH*H ^# 

(524)* ? l^r (530)-!- 7>^14. 

<178> -^HH^, 5)^^ ^ °. ^^>7l nflM, ^71 1 PR3xfl^(526a)«11 

<179> ol t^Ha-^, 5xfl e^ ^ ! ^il 4 PR3il|Ei(526a, 526b, 526c, 

526d)* iB^(strip)*M ^)7|*>^ i^-*Vcf. 

<180> uf^- ( H 23c, 24c, 25c^, ^7} *\] 1 PR3fl€(526a)7> =-4^(#7l ^ 2 3c^ 

524) ^ afl 1, 2 a>£.^l #H#(522a, 522b) 3fl€ 411(527)* #7l 

2 ^^1 3 PR5fl^(526b, 526c, 526d)7> ^ #a}& ^#(524) ^ 1, 2 «KE*fl 
(522a, 522b) 4€ 4 2 #^-(538)-^-, ^)o}^ sfl = (540)-f-, TlMB 

sflJB *l5Jj 3^(542)* °1 ^ *ll 2 7fl2flAlE^ ^(538) ^ 3]°^ sUJEL(540)^ A o Vj r#- 

* ol-f-Tr ^-^^(^71 £ 23c ^ 524) SlS. ol^-^^lrf. 

<181> o] #7HH^, #7] ifl^J ^€(527), *H 2 7fl3£()AlE-1 ^^(538), cflo]E| 4^(540), 

TflolBsfl^ tt^3flli(542)* S^r <3^H1 ^ #*}* #^-tb 4*, *H 3 *}^EEL ^ 

ofl ^*fl -SMM 2fl€(527)^ 2}-^* cflolE-l (545)4, 

3fl€(527)£] -f^* ^H*HH c-flolE^I tH^sflEl (545)4 ^l^S]7fl 3*1*}-^, #7l 

*| 2 «a1e| *}^(538)* <£<** ^ ^(PHl ^^"(546)4, 

^•71 c-flolE^ 3fl = ( 5 40)€- ^ cHo]e^= ^^"(548)4, TIMBRE. tH ^ aflifi (542)* 

^^H ,2.^-f-(530)« ^#a]7]^ TflolBsfl^- t^^^i^-(551)-ir ^*Hr ^Tfl 
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<182> £ 23d, 24d, 25d^, n\^^(545) ^ 3^ ^(546)-^ ^l-g-^V 

^, -*7l cflolB) ^^2fl^(545)4 J^i ^^-(546)^1 ol^^^H ^*l*Rr ^ ^ ^^(^l £ 
23c2] 527)2^ ^-^(524)* ^*Hr ^TlMcf. 

<183> o] #31-1- ^-*fl, ^-7] i^^l ^^(^-71 £ 23c 2] 527)2] ^#(524)^-, *\3. o]^^p]} 

^*]*}^r ^^-(534) ^ ^(536)^, r£i #^-(534)^ ^^tt ^H^i «ti*I 

(544)^.3. ^sltf. 

<184> o]u%, a 0 v 7 ] c efl o] ^^-(536)^ ^^-(546)^1- ^^-cr sfl^ofl ^fl^cf. 

<185> cf-g-, £ 23e, 24e, 25e<^H^, ^} ^(534) ^ = efl^ ^(536)^g- n>iaLS 

°l-§-*H, ^ #^-(534) ^ =eflo] ^^-(536) a>o] ^ofl ^ 2 #^(522b) 

* H *H^-8: 1 ^ri^l #^(522a)* ^#*}<*| , 2r.#£ ^ i vY^} 

#^(522a) ^^-i: ^fl^(ch)S. #3Hi}. 

<186> Ol ^oflA^, #7| ^fl^(ch) ^^21 2 #^#(522b)# 2J-^*1 Al^>7l ^ 

*H 3fAizV^s]*H II 4 1 <?KE*fl #^^(522a)ol 2jJf ^zHi ^ $icf. 

<187> o] 13-3}.!. ^ f ^-7] ^^^l sflE}(# 7 ] £ 23c2l 527HH 1 tiJrS^l #^#(#71 3E 

23c2l 522a)^r ^E} J±fK532a)^l: 2 «KE3l #^#(^7l £ 23c2] 522b)£- -2.^1 €- 

^#(532b)-8- ^1^711 ^cf. 
<188> ^-7] ojj El ti.^( 5 3 2a ) ^ ^_ni^EH ^(5325)-^ ti]- £ ^&(532)^- o}^. 

<189> ^-71 7l]olB ^1^(514), aKE*ll§K532), ii #^(534) ^ ^-Efloj ^(536)^8- 

(T)# 4V7I ^1 l, 2 ?fl=flAlEi #-=-(518, 538) ol f^s} o§ ^flafl 
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<190> cf^-, 5. 23f, 24f, 25f<^Mfe, <#7] ^B^l^Ei (T) ^ ^£3*1 ^XHH^Cst) , 

TiMH 4^(516)^-, efl o] Ei sflH.(540)-^-S ^ofl 2 ^ 2i^r :zLtg*H 

^.3:^(550)* ^Mt}. 

<191> o]«i ( aV 7 ) ^1 o)e ^ = (516)^-, tilolEi ^ = (540)^- ^ ^-7) ^3aH lofl 4^- 

^= -2.^ ^-§- ^-§-1- ^ -g^H^Hfe XMJE. 3lfl = (516)-^^ THojE^c ^ 

^^-(551)0] 7}7]b 2flc^w.( 5 43) c^^oilA-] 711 o]e 2)1 = ^ °l-f-^ ¥^ £ 

TflolEnflc ^(552)0.3. o).g.^cf. 



<192> — ^ 6 ^3X|ofl — 

<i93> £ 26 28-g- X| 6 4^ ^S^l^l-g- <>13H 7l^ofl cfltt £ 

<194> £ 26, 27, 28£r, 7m -tfofl 1 ^-##^-g; ^ i p}^=l ^ofl £)*fl 7]# 

(610) ^Ml Tfloje ^(614), jMAlEi ^^"(618), TflojE Hfl^l(612), Tfloje 3fl = (616)» ^ 
^*Kr #31^, ^-7] 711 ol 3 #^-(614), 7flS]]AlEi ^^-(618), XH^ tifl^(612), TflolH afl-E. 
(616)1- 7l^r ^ofl, Xl 1 £<3-&3, X] 1, 2 «>£X1 Xl 2 *>3flcfl5. 

^ SEfe S^^H, ^^#(620), Xl 1, 2 aVEXl #^(622a, 622b), ^^(624)* 
S ^*); cf#, X] 2 °}a 3 ^ofl oj^fl #7] ^.^( 6 24) cg^ofl p R 5Li*l-j7 ( 

^ -f-*11 ^ll^^^H, #7} Tflole #^-(614)* 3*1^ XI 1 PRXm(626a) 

4, t\)o]t\ sfl-E. ^-^-¥-(II)°4- ^-§-€ ^^1^ Xl 2 PRXm(626b)^, Xl°lB. X|J= (616)1- Stt 
0^0] ^ 3 p R3 fl^(626c)-i: ^*Kr #XHcf. 
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<195> £.^0.5. ^l^^l^ #7l *H 1 PR3fl^(626a)2l- *D 2 PRsfl€(626b)£- ^Sfl^ 

2fl€* ^, #71 *ll 2 PR3fl^l(626b)^r #7l *11 1 PR^^l(626a)Sl $l*l*Rr 

<196> ^-7] ^1 3 PR3fl^(626c)^, #71 TlHH ^ = (616)^1 #<#^-<2f cfl-g-=l ^^Hl 

(624)* ^#*1 71 ^ ^^-^-(630)1- 7>^lcf. 

<197> ol c^H^, A 1 PR3fl^(626a)7> *U}sl ^-^#(624) £ A] 1, 2 ^r£^l M 

^(622a, 622b) 3flBl o. ^o^i 3fl^(627)* °\^-JL, #7l A] 2 ifl*l 3 PR3fl€(626b, 
626c)7> ^ *U}^ ^-4*^(624) * »1 1, 2 «K£*fl #*J#(622a, 622b) 4€ *Mltfl 
3. cflolB] 4^(640)^-, 7flolB3fl^ »1 3] 3fl ^ (642) ^ # °1 ^ dH^i 3fl^(640)^ # 

<198> £ ^Tflfe, #71 7fl3tflAlB| ^(618)* S^r ^ ^ <Hl ^£1^1 PRsflU* # *J-*1 & JI , # 

71 «AlEi #^-(618)-gr S^r ^#(624) £ XI 1, 2 «VSE*fl #^(622a, 622b)# XItRI 

4^", ^ ^«1H iSBl^l 7flBflAl^i# T^*^ ^ *R #^3.*), 7H5flAlEi ^^-(618) 

^ SMl *I^-g- ^8 



<199> — jjfl 7 ^Al<^l — 

<200> £ 29a ^*1 29f, £ 30a ^1*1 30f, 51 31a ifl*l 31f^ 41 7 rcj-^. 

^5*1 #*!-§- <H3H 71^ XI s ^TfltS M-El-^ ^£^14. 
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<20i> s. 29a, 30a, 31afe, X] 1 ^M-^* X] 1 n>i3L ^^ofl ^sfl 7] #(710) 

XHB ^(714), Xl 1 «AlEi ^(718), XMH «fl^(712), XHH ^ = (716)1- ^*Hf 

<202> # 7 ) *fl 1 #4rM£r, **5L2) ^ , ^l^SH ^ ^# 

<203> £ 29b, 30b, 31bTr, -8-71 TflolH ^(714), Xl 1 7flXHEi 3^(718), XHB yfl^l 

(712), XHH = (716)1- 7l^r ^cfl , Xl 1 Xl 1, 2 <*h£Xl Xl 2 ^g- 

^#^* *H|tflS IE±r 3U«H. ^£#(720), Xl 1, 2 *KEX] #^#(722a, 722b), # 

^(724)* ^Bfltfls. 4*, Xl 2 4i3 ^ofl #7l ^#(724)1^ <8 «H PR 

5LZ.*}Jl, ic^, ^Bl^SH, # 7 1 TflojS ^(714)* ^ ^^1^ 

X] 1 PR2fl€(726a)^, XI 1 7fl3lWE.i ^q-(718)-S- gfe ^^1^ *fl 2 PR4H(726b)^ ( ciHfc| 
XI -EL ^^^-(11)^- tfl-g-# ^^1^ X| 3 PR2fl€(726c)s}-, TflolS b|);e=(716)« c^cq ^ 4 

PRX|€(726d)-8: ^*Rr #X1<X4. 

<204> S.#±3. XlAl^lfe- &&xl*>, ^-71 Xl 1 PR4^( 7 26a)^ X] 3 PRXl€(726c)£- «J*H<8 

Xlld* ^, #7l Xl 3 PR2fl£i(726c)^- #7l XI 1 PR3flH(726a)^ 3*l*Rr 

<205> a o v 7 i ^ 4 PR2fl^(726d)^, #7l TflolH sfl = (716)^ 3l*Hl ^# 

(724)* ItS^lfe -2.^ (730)1- 
<206> ^Al^oflA^, rt £ o^ Sj^i^ ^^>7] nfl-g-ofl, ^-71 XI 1 PRXm(726aH 
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<207> cf*, £. 29c, 30c, 31cfe-, #7] A 1 tfl^l A 4 PRsfl€(726a, 726b, 726c, 726d)* *4 

i3S , ^"##(724) 5J *fl 1, 2 #^#(722a, 722b) nejal. 

(720)* <£#3°-^- ^l^Wfe ^Tflolcf. 

<208> ol c^HHtt, #7] A 1 PRifl^(726a)ol *U}€ ^#(724) ^ 1, 2 #^ 

#(722a, 722b), ^^#(720) 2j}Ei(727)* °]^5L, ^7} A 2 vfl*l 4 PRsfl 

^(726b, 726c, 726d)7> #*}^ ^r#(724) ^ A 1, 2 «VE*fl #^#(722a, 722b), ^ 

<2#(720) sfl^i <^<*£. A 2 ?fl5flA}Ei ^^-(738), cflo]E| 2fl^(740), TflolB^H tf| 

3] 2)) ^(742)* ol^-Jl, o] ^ ^ 2 7fl^A]Ei ^^-(738) ^ ofl o] e^ 3flJ=(740)fe ^H^* <>]i=L 
£r 4^ oil sH^-^cf. 

<209> s. 29d, 30d, 31d^, ^-7] ^(727), A 2 tH^HH ^(738), *\]°]^\ aflJEL 

(740), TflolHsfl^ t^^ 5)1 eh (742)* ^ofl -f-^g S.^ cf*, 3 ^ 

3. 2}^ £^ ^-oflA-] ^<^1 2fl^(727)^ 5)-^* £^ ^^1^ c-flolE] ^3)311^(745)3}-, 

#7] 4^1(727)^ -f^* ^*HH cflolEi W^sl3f|^(745)^ o^tH 

^7l A 2 «a}e1 ^^-(738)* ^* 3L#«H sj-i ^(PW 5}-^ ^^-(746) 

s)-, ^7} Q)o]b\ 5fl^(740)# S^r <3^2} t-IHE-lallJEl ^^-(748)34, 7flo};e ^^(742)* 

9$<5<$ 31 ^-=^--^(743)1- f-sfl 7flo]B sj| = (716)2}- TflolB^fl-E. 

(752)* ^*Rr #31 o}c}-. 

<2io> H 29e, 30e, 31e^r, #7} HMe^ *}s) ^€(745) ^ s}-^ ^(746)* o}^-^> 

^, ^"71 c-llolE^ tHs} 3fl € (745)^}- S}-^ #^-(746)?i °12^?_M1 3l*l*Rr ifl^ sflli^M 5. 
29dS] 727)2} ^#(724)* ^^HRr &A°]*\. 
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<2ii> o] c^-Tjll- >S-7l i-^^l 3fl^i(^-7l £ 29d^1 727)3 ^-^#(724)-^, ^3. oj^s)^ 

^ *1 *}£r ^ ^(734) ^ *=Ell?J ^(736)4, £^"(734)4 ^H^i yfl^ 

(744)-9_S 

<212> oH, a o v 7 ] c efl o] ^^-(736)^ ^^tV 5}-^ ^(746)4 ^^fe 3rfl^ofl Sfl^cf. 

<213> o| #3H*ife, a o > 7 i 3^(734) g =511<?1 ^^-(736)^- "fiai °l-§-*M, ±i 

^^■(734) ^ JELeflo] ^(736) A}oj ^ofl 2 «V£*fl #^(722b)# ^z^H, ZL 

^l^Rr ^1 1 #^(722a)-§- ic#^H , ^ 1 SKESfl #^(722a) °j 

*ti^(ch)JL ^*Rr ^:^o]cf. 
<214> ol ^TjHH^., ^fl^(ch) ^1 2 tiVs^fl #*J#(722b)l: Si^l ^^^>7l ^ 

sfl ^z^e]^ zl *j| i tiVi^j #^^(722a)<>l ^ ^ $X^. 

<2i5> ol #7fl§ ^.^n, ^-71 £ 29d£) 727)ofl^i 1 tiVS^l #^^(^"7l £ 

29d^ 722a)^r «.#(732a)^- °1^JI, 2 «VE*ll M*(#7l -E 29d^| 722b)£- 
^#(732b)-|- °}^7l) ^4. 
<216> ^-7] oflHjy.fK732a) ^ ^^€-^#(732b)^r #51^(732)* ^ = 

<217> TflojH ^^-(714), ShE*fl#(732), 4ii #^(734) ^ = ^^-(736)^ 

qfl^iEi(T)!- ^-71 1, 2 ?fls(MEi ^(718, 738) ol °J o. ^g^x] ^sfl 

Al^(C ST )t- ol^cf. 

<218> £ 29f, 30f, 31f£r, ^-71 ^3}e^1a E 1( T) ^ ^j^x] ^H^aI^^CCst), TllolH 

^^.(716)-¥- ( cflolE^ 2flj=(740)-^« ^^^l ^1 2 H ^ JiJr^ 

(750)1- ^*Rr ^r^olcf. 
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#7] TflolH 3fl£L(716)-¥-, *flH(740)"¥- ^^^r #71 ^^ofl lofl 

^-g-* ^ Sl^, ^HHH^ TflojB BflI=(716)-¥-, 2fl^(740) 
^£^^13 *}^EL ^*cHH ^€ TflolHsfl^ ^(752) ^ dl o] 3fl j= ^^-(748)^1 ^ 
€ ^S°lJ^, #^-#-§: °l-*Rr ^#(750)^ ^71^ ^-^^1 3*fl sfl^» *r 



<220> — >fl 8 ^^Hl — 

<22i> £ 32a ifl^l 32g, 5. 33a tfl*l 33g, £ 34a ifl*l 34g^ H^fil ^ 4 ^A]ofl6fl ttj-g- 

<222> £ 32a t 33a t 34a^ ( 7^(810) #<i 1 °l-g-tF *H 1 ^«H1 3*11, 

TflolH ^^-(814), ^ 1 7fl^AlEi #^-(818), TflojH wfl^(812), 7fl°lH 2fl^(816)# *§*$^ 
#313-, Tfloje ^(814), afl 1 «AlEi 3^(818), 7fl°lH Hfl^(812), TlHB 3flj=(816)« 
S^r 7l^r #<3ofl, 1 ^^#^ ( 1, 2 oVEiHl 2 ^V^cflS. ^ SE^r 

3*8«H, ^<£^(820), 1, 2 «V£^1 #^(822a, 822b), #^#(824)-i- *>3fltfl3. 
c^§-, afl 2 v}+EL 9)x% ^7} ^#(824)^ ^ <3<2H PR £3L^>i, 

-S-*ll ^Ei^sH, #7l tIMH #^-(814)-g- ii^r 3*13 *H 1 PRsfl€(826a)4, ^1 
1 ^(818)^: g^r 3*12} *)1 2 PR3fl€(826b)4, sfl.EL ^#^-(11)3- tfl-g-^ 

3*121 3 PR3fl€(826c)2h 7fl°lH n^(S16m ^ 3*13 4 PR^^(826d)* ^#*Hi7 
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<223> J£^_°S *lH*r>*lb ^S*^l^r, #7) *0 1 PR2fl€(826a)2]- afl 3 PR2fl1d(826c)£r 

^, ^-7] *H 3 PRsflifd(826c)£r ^-71 ^1 1 PR3flH(826a)^ < y# 1 cH L <*ll ^*l*Kr 

<224> ojnfl, a o > 7 ] ! PR3fl^(826a)^r ( #7l tIMb ^(814)£) tfl-§-£ fl*H*l 

^^it^-ofl ^Sfl .2.^- (828)1- 7}*]JL, ^ 4 PRBfl^i(826d)^r 7fl°lB = (816)^1 ^°o >J r^ tfl 
-§-€ 31*HH £.^¥-(830)* 3# 

<225> a o v 7 ] s)^^ Jf^-fr ^ ^fiH (half tone mask) 2. 

4^5L(slit mask)* ^l-g-^H , ^*Rr PR^ -id^a_S gj=7fl *fl ^ *te 

<226> £ 32b, 33b, 34b^, *)1 1 vfl^l 4 PR2fl1d(826a, 826b, 826c, 826d)-8: 

°l-8-*H, ^##(824), afl 1, 2 «VE*ll #^(822a, 822b), ^£#(820)^- <£<*r3°- 

<227> o] ^-TflollAi, #71 ^11 4 PR2fl^l(826d)ol 7Mb .2- ^(830)^ cfl-§-^ fl*H*lfe 

^* TfloiH 3fl = (8l6)7V ii#slb 53 1- 

<228> £ 32c, 33c, 34ctt, #7] 2fl l ifl*l *ll 4 PR2flld(826a, 826b, 826c, 826d)^ <$7] *|| 1 

PRsfl€(826a)£l _2_^-(828) ^(dlH *fl^Rr ^1^ (ashing)^ £ 32d, 
33d, 34d°11>H : b, <*0^*1bJ€ XI 1 Ml*l XI 4 PR2fl€(826a ( 826b, 826c, 826d)^- °]-%- 
*}<q 2fl 1 PRsfl€(826a) ^^^l ^"^#(824)* ^z^Hfr ^r^l 0 !^. 
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<229> o] oMHH^, j$ 7 ] ^ ^-g- ^ ^ i PRBfl€(826a)^- tfl-g-^ fl*H*l ^5. o}^ 

^Ml 3*l*Hr #3^(824) °m-£: ^(834) ^ J=S||°1 ^^-(836) n^Jl, 

(834)-4 sfl^o] Dflo)Ei flfl^(844)# ol=4. 

<230> ZLE^JI, >8-7l *H 2, 3 PRsfl€(826b, 826c)^ tfl-g-^ ^H*HH oflB]^^ 32c^ 

824) <3<*£r 2 7l)3flAlE-l ^(838) fj HHeI 3£fl = (840)l- °|-¥-:H, X) 4 PR2fl^(826d)^ cfl 
-§-£1711 TflolH 2fl = (816)^l f^W^H ^-^-(830)# 7}7]h 32c £| 

824), *fl 1, 2 «K£*11 32c^ 822a, 822b)£r TflolHJflS. «1 s) S}|^(842)^- °l-g"4. 

<23i> o] ^HH^, ^7) z\] 1 ifl^l *ll 4 PR3R€(826a, 826b, 826c, 826d)* ^S^^V°i *fl 

<232> j£ 32e, 33e, 34e°lH^, ^7} ±^ ^(834) ^ ^(836) ZLeJji, HHeI afl 

^(844) ^ *fl 2 7fl *IM 3 ^(838) ^ 3Mb) sflJEl(840) =L&[JL, t])o)^eL ^3) ^^(842) 
4- <3^H ^ #^-1: cj-g-, *fl 3 ^Sfl, c^b] «H^(844) 

£ 3^(834)^- g^r tflolEi 4*1 (845) ^ ^efl^l #^-(836) ^ *fl 2 7flilM 

^ *i^-(838)-§: ^^Sl ^ ^(846) H^U, HH^l sfli= (840)* cflo]E] 

sfljEL ^-^-(848) ^ 7JMH*fl2= til3l2flEi(842)# g^- ^"^HH .2. ^-(830)1- -f-Sfl TlMH sfl 
^=(816)$)- ^^£1^ 7llolB2fl= €^-(852)# $^*Hr ^Mcf. 

<233> £ 32f, 33f, 34ffe, #7} ^3^3H^(845) ^ ^ #^-(846)* 4^35. o}£ t } 

^ , ±^ ^^"(834) * ^.ell^l ^(836) *\o) ^o\) 3l*l*Rr *)1 2 «LE*ll 

(822b)-8: ^^sl^H, ^ *Hff^l ^#^1 ^1 1 #5L*fl #^#(822a) ^(ch)^. ^ 
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<234> o} ^Tjll- -f-^fl, #7l A 1 tfVE^l 32e^ 822a)£r "^3 tL#(832a)* 

2 aVJE^fl M#(JE. 32e^ 822b ^^)€-^^(832b)* , ^E]JEL#(832a) ^ 

^#(832b)* <£513lfK832)# =f-^\7\\ 
<235> # 7 ] A)°}S. ^(814), «h£*fl#(832), ^^-(834) ^ J=efl<?l ^(836)^ 

31*1 ^bKT)* ol-f-JI, #7l *fl 1, 2 ?fl5flAlE^ ^(818, 838) ol eg o. ^^e)^ ^ 

Al^^(C ST )# o]-cf. 

<236> s. 3 2g, 33g, 34g^, #71 «4 D -1-S^1^(T) ^ i£el*l 7fl4 *1€ ^(C st ) , TlMB 

*fl = (816)^, cflojEi afl^(840)^-» Stt ^^^1 ^1 2 ^ SE^r J±Jl# 

(850)* #31 o] cf. 

<237> o]^ ( a o > 7 ] TflolH 4 = (816)-^, c-fl o] Bl 33fl h.( 840 )-*f #7l ^Hl 

211= ^ ^ $XSL^ , ^AldjlollA^ TllolB 4 = (816)^, efl °] *\ 2fl i= (840) 

^ -S.^ 3 °liH ^<HH <§#^ 7llolH3fl= ^(852) ^ c-flolE^c ^^-(848) ol 

^ ^^o]o^ ; #^-#* o] ^^^(850)^* *ll7^Rr 2)n ^ = ^-1- -2.^-Al^ ^ 

<238> ZL^M-, #71 ^AHl §S *>^Sl^ £ £>1 ~| 
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<239> o]ty Qo] t ^-tgofl ofs. 3 p>^3. ^-g. o]-g-*j. ^^5.^1^1 ^ zl afl^'SHl ^ 

i3 2^3j-S alls Hl-g- ^ ^ #<H ^ oi<H ^ ^^-i: ±t<£ ^ $£4. 
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1] 

*fl 1 7}& ^Ml *H 1 ^-i-^* ^tb 4^-, PR(photo-resist)* o}^- 

^ 5L^Rr ^1 1 *>^H ^ofl Sl*fl *)1 1 «o v ^S. 711 o] 

H «fl^ii^-, #7l 711 o]E «-7l^ TflolB #7l Tflol^ tifl^ol oj^c}-^ ^ ^ ^ 

#7l 7l]olE ufl ^ ; 711 olH £^T, TflolB 4 = 1- g^r ^^ofl , *fl 1 *fl 1 

^1 2 *hSl^ ^1 2 ^HltflS cf-g-, #7l ^1 1 aJ<S#:g-g- 

711 ^1H ^^JlS. #:2, *ll 2 n}A 3 -^^oi] o]«j| aj. 7 ] ^olH <3<*-g; 3L^H, 

#7l 1 H^S)^ 2 U-^S ^WH, #7] TflolB 3^1 #°<H*-<4 ^o.^ eg 

^oflAi ^.-s-^-i- 7^1^ *fl i pr sim # ^*Rr ^l^; 

#7l 1 PRs^* v} + ElS. °l-g-*H , ^)1 2 ^4HM, 2 «V£^1 all 1 

«>£^ <2^3 o.S ^z^Rr ^711^-; 

#71 ^ 1 PRsfl^ oj^ di ^ (ashing)*! e) *H , #7] *)1 l PRsfl^sl ^^-^ cfl 

#71 <Hl^em *fl 1 PRaflia* ^T^^l-Jl, #71 l PRiflEi-cl- cfl-g-^ 31*H1*1 3flB]^ 
S\JL, *\S. ol ^ 51 Tfl 3l*lSRr ^ ^ = Bflo] #71 ^4 <£^5H , 

#7l *fl 1 w o V^4 JH^S)^ 2 «o V ^S C-flolEi tifl^, #71 C-llolE^ ufl^oj ^cj. 
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#7l TIME tifl^i ^ cflojEi Hfl^ol JH^S^ ^ ^^^.5. ^^S]J1, #7l 

-I: S'S* 4^-, *fl 3 ^}ia ^*<H1 #71 =31^ cfl-g-^ Sfl^o.^., #7l iELEflo] 

<£^°ll 3l*l*Rr 2}-^ 31^4, #71 31 o] El i|£t £^ d] 

#71 ^ A>ol ^Tj-o} ^ 2 tij^^l ^Tl^H, =L *H^"& 

°1^ 1 >£^1 #^ ^^^-S. ol ^^-i- ^#^>JL, #71 TflolH ^ 

^ H.efl<y HVoVE^^^E^ Ol-f.^, aV 7 ] HVnVE ^flxj^E^ l-fl 1 , 2 *V£*fl # 

#*Rr ^l^; 

#7l *fl 1 71^ cfl^SlTll tifl^SH, #71 711 olB ^flS-^ ^ 31^ Bfl^# S^^-S. 
i^#^l7l^ T£*\^r 2 7l^r* ^Hl^ ^711 £4: 

#71 ^^*V ^(dipping) «<HH ^1*11, #71 *fl 1 71^ Tllol 

B 3fl=^- ^ 31 o) Ei 3fl£L^-2l ^<3f-g- ^Z^fe- #31 

1 7m #ofl i #^<y PR(photo-resist)* °l-g- 
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B ^7} 3MB. «fl*HH ^-71=1 TflolB -*7l 3MB tifl^o] <^^6\] 

fe- 3MB 2fl = i- *g ^ s}^ #314; 

#7} TflojE afl A i> TflolB 3MB 3fl£| g fe ^^H, 31 1 31 1 # 

*ll 2 #5131 #3, 31 2 *Hltfl5. t}"§-, #7l *fl 1 

3MB 1#^J2.S ^Jl, 31 2 4^3 ^°fl Si*}] -^-7) 711 °1B *l^-g- ^^-8- , 

*)] i ja^^ *f| 2 31 l PR31€* *§^>^ #314; 

#7} t}] 1 PRifl^-i- <3-§-*H, 31 2 31 2 #5131 31 1 

#5131 <a^^^.s. #314; 

#71 31 1 PR3l€* ^7]^JL, ^7} 7]) 1 PRufl^sf tfl-g-^ 4 i^^l 

31 € £ ^7l 3MB «11^4 5l44fe ^)o]B\ ^3\- t ^7} t]]o]&\ «fl^4 o^Tgo)] 
H)o]B\ 311 = 1- ^*>fe #312]-; 

4^! *H€ HM3 afl^d, tiHEi 311 = 1- ^^ofl 3=^ £ ^ cf^-, 711 3 

4—3 ^Hl 4*11, ^-71 ^433 0 ^ lt*H ^^ofl 4*1^ ^ 

^■7i ^4^ *}°) ^1 2 #5131 3M*im, =1 

31 1 #5-31 #^ ^^AS ^1^# *m^r ^*Kn, ^"71 TflolH ±^ ^ 

^ =e-ll# #^-8: ^B^l^i* o] ^-7] tiV^-E^^^ E ^ <g<* ^ ^ x 2 tiV^^l # 

^-2- ^Eljd^ ^ ^nl^B^-g. ^slltflsL o}^, a o V 7 1 °-*!4B#, #£31#^- ^ 

#314; 
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^#*l7l^r Xl 2 7)^ ^-wl^ ^Xl^}-; 

$7] v}^3. ^-g; ^(dipping) HHH 3*11, ^"71 Xl 1 7}#$) Tflo] 

B Xl-EL-^ ^ cHl °1 3 ^#-8: ^4*Kr <2Xl 

3] 

Xl 1 7]% Xl 1 ^r#^* cf-g-, # ^oi PR(photo-resist)^- <X-g- 

^ i^xr ^<?1 Xl 1 4iH -g-^ofl 51*11 X| 1 ^^.S. 7\}°] 

H Hfl^4, -*7] TflolB Hfl^°fl>H ^71^ TflolB 7j^4_ ^-7] Wfl^Sl ^^Hl 3*1*1- 

^ XHH Bfl = * ^*Hr ^X13; 

^-71 TflolH afl-tl, TflolB XHH 3BH« <3<*Xl, XI 1 *J XI 1 «> 

£Xl XI 2 «V£X1 X] 2 *H1^5- Xl 2 ^<H1 3 

*fl ^7l XMB #^M: ^-71 XI 1 JH^Tr XI 2 31*1 

*}*X , ^"71 X|°lH ^°o V ^-^ 3l-§-€ 3*HH 7}X^ XI 1 PRsfl€^r ^ ^ 

#X13-; 

^•71 XI 1 PRsflia^; <X-§-*H, XI 2 ^M-^, XI 2 «KEXl Xl 1 

*V£Xl XI 1 ^^^-^-i: <£^^SLsL -^SRr ^Xl^l-; 
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ifl^J ^ ciHEi Wfl^, C-llolE-1 3fl = l- £^ <£<*o]j ^ £ ^ 1-^^ ^^tb 4^, X| 3 

i ^ ^ #71 X] ol e^ 3flj=l- <3<3X1 XM^Xli= ^*Kr #31 sf; 

A o V 7] i^H 1 XI ^4 ^ 4°1 XI 2 «K£Xl XlT^H, 

XI 1 #H ^JlS. ^l^-^^l *fl^,g- ^^^31, ^"71 ?lMn ^ ^i^- 

^ =eflo] ^^XiEif ol Aj. 7 l ^gVEiH^l^ <3<3 ^ Xl 1, 2 wV^Xl I" 

^o. o»E)ti^ ^ ^ei^fl- °l-¥-^ f #71 <a}El tL#, ^.niaHflio tiV^Xl^-i: ^ 

A o V 7l 1 71^4 cfl*j=£|Xl «fl^l£)^ ( #71 XHH sfl<=^- ^ XMe] X} = ^-# <X-^S 
^#^17]^ XI 2 7)&^r ^l^Rr #X|^; 

#7l ^-^-ir iX^ (dipping) ^*fl, #7) Xl 1 7]3£<X ^#^1 Tflo] 

B. X|l=^- ^ cllojEi sfl£L-f <X H <£#-§: ^*Rr #Xl 
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4] 

Xl 1 7)% #X1 Xl 1 ^#t!: *X~§-, ^^91 PR(photo-resist)* °l-g- 

t!r ^# ^j-g- S^Kr ^91 Xl 1 *}^a £|sfl Xl 1 »*^o.S XM 

B Hfl^4, #?1 TflojH tifl^d^l^i f7|^ XMH ^^4, #7l XHB X^ ^#^1 $1*1*1- 
^ Xl<XS sfljELl- ^#<5Rr ^31 Xs 

#7l X1<XH Bfl^d, XHH TflojH X)J=» ^ ^^H, Xl 1 Xl 1 «V 

£Xl Xl 2 «V£^ Xl 2 ^#*3-g- *Hlcfl5. cf-g-, *ll 2 *>^£1 ^Xl si 

Sfl A oM 711 °1B #^§- S^r ^*H, #7l XI 1 Xl 2 ^^S. Xl 1 

PRXm# ^j#*Rr 3r?fl<q-; 

#7l XI 1 PRXUS* 4i3S °l-g-*H, 2t#€ XI 2 ^#3), XI 2 tiV^Xl Xl 1 

££X1 XI 1 <3^r3 ^^HRr ^Xl^: 

#7l XI 1 PRX1€^8: ¥X1 XH (ashing) ^ ej ^H, #7l Xl 1 PRX!^ tfl 

^"3 #^1 XI 2 ^M-^ XI 71^ #7fl<4; 

#7l Xl^^5l€ XI 1 PR3xfl^^r XlTl^ji, a o v 7 ] ^ x pr^e^ cfl-g-sj $1*1XH ^iS. °1 
33X1 3WHr 4ii ^ J=X1*1 #71 ^ ^^sf <£^SH, a>71 Xl°lB wfl^d 

4 JE*}^ z\]o]b\ Mfl ^4, #7l C-llolE^ Mll^ci) <2j#i=Hl $1*1 *Rr XHeI Xl^# ^#<5Rr 
^Xl^; 

#71 XI o]m XI ^ ^ ellolE-l Hfl^o] JH^>£1^ 2}-4l ^JlS. ^SlSjjl, #71 4i 

^ ^ =eflo] ^ nejji, cfl oi Ei Hfl^, Xl^lEi XI = 1- °§^Xl ^ 
*§#t!r 4^-, Xl 3 ^Xl Sl*1), #7l ifl^ 3fl€^r «^^- gfe 5LW<X 3*-di 
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#X1^; 

i^^l 3Xfl^3Zf ^ A>ol *u 2 h>£^1 Xl7i^, ZL ^ff^ 

Xl 1 #5i*fl °l^f-<H*l ^^V^, 7)}o)^ #=l, ^ ^ 

* ^H^liElf ^71 wl-ul-e^^^E^ ^ ifl ^ 1, 2 aV£Xl # 

^#^7]br 7Mb XI 2 7l^ ^Hl^>b ^Tjlsq-; 

(dipping) ^*fl, ^-71 Xl 1 7l^ XH 

B £ HM^ ZfljEL^ ^C^-g- AlZ^Rr ^} 

[^^* 5] 

■g- -tf-f#JL5. o]=<X^l on^SAl^oj ^ Hj-^ 

[^T^ 6] 

XI l *J- tfl^l XI 4 ^ ^ ^Ml sa*H, 
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[3^* 7] 

*ll l tfl^l *fl 4 *J- ^ ^vm-^i *m sa*H-M, 

#7l 3j-±. ^^fr, #71 TflojH Wfl^l^ f^Tfi $1*1«H, #?1 Til o]H afl^l 

^#3HHt7, #71 3±± TflolH tifl^ol f^S)^ ^ ! ?fl3||AlEi £^v§- ^# 

^ ^Tfl^, #7i ^ * ^eii<y ^-a- ^*Rr ^TjHiA^, #71 ^i i £ 

^•■i- ^TT 2 PR^^g- #71 2 PR2fl€°fl Sl«fl *H 2 71Jj4|a1e1 

^*Kr ^l^, #71 ^^-i: ^HH, #71 *\] 2 7fl3flAl 

3 *d^"4 % 71 C4-7111- JL^H, #71 *H 1, 2 7fl3flAlBl ^^-ol #^5l^ i£ 
51 Xl 7fl5)lAlEi^ o]=^ oM^^l#^5l ^2: HH1. 

81 

afl 1 ifl*l *fl 4 ^ # <^ *>M-51 %Hi 

#71 TflolE El 711 ^ #71 #± 

7fl°lH «ti^ *m<L3- #<>>, #71 TflolB ^<S*M 7fl7fl^ #Bflofl^, #71 7fl 

3flAlE^ ^^-4 3^ & = o] i£E]*l 7fl2flAl^>i» Ol^ ^^SAl^cq ^ 
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9] 

*H l %H1 &<>H, 

#7] Xl 2 V}^3. ^^Htt, XHH sflc.g. cgolo\) ^-71 Xl o] E 

*13 

10] 

*H 1 ^ SL^ Xl 2 # SU^, 

^■71 TflolB^H t^Xl^ Xl 2 #^#^ ( Xl 2 ^£^1 M , ^ 1 «K£*fi ^ 
%■ ^SS. °]^°]x\±r °J\ % 3.*] ft*} 21 Xl2 

111 

*ll 3 Xl 4 # ^uf o^ ^ofl o} 0 ^, 

#7l XMHsfl-EL t^^^Ed^ X| 2 XI 2 *V£Xl t^, ^11 1 <2K£*fl XI 1 
12] 

^1 l ^*1 XI 4 *8- # *>q-«q ^-ofl oioiA-i, 
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[^^8- 13] 

^-71 Tfl 3 *}^iEL ^^HH^r, ^-7) ^ #^ °1 -g-*H , #7l 

^ 3HEi tifl^i ZLBlJL, C-flojEi <g*jofl cflolE^ tH^S^* ^ #7jl«- 

[^^8" 14] 

all l ^*1 ^1] 4 f f 5a<H*l, 

A oM 1 tiVE*fl #*J£- ul^^ #^o]ji ( a> 7 i ^ 2 tiVc^j ^ # a] 

[^^8" 15] 

*)1 1 ^1 3 ^ # ^i=- ^g-ofl flo^, 
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16] 

*0 15 5U*H>H , 

*}S.^r *ViH(half-tone mask) BE^ *>;£:a(slit 

mask) 21] &i ^ *>u(-* ol-g-tb ^S^l^l^ 4^ . 

17] 
18] 

^*H=- #31-1- ^7>s. if^m ^s^l^l^ « 0 >^. 

19] 
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-S-71 A 1, 2 71* A>ol ^o\) ti^^o] 7fl7flS]jl, #7l <^#4 ^ <5>^ ^ 1, 2 7l* 
^l^ tifl^^ ^#*1"& ^7^1* IfsH, <#7] A) 1 71*^ Wfl^^ #7l wV^-E^^)^ 
El, #7l TflojB sfl.E.Jf ^ C-flojEi 3Xfl= c§<*o\) &3L%- % o]-g-^^ 

20] 

^1 1 ^ ^*1 *ll 4 *J- ^ ^1 

#7l TflolH ^ Oil ol B] 3fl=Jf-^ Cl^g yJ-Al^- ol -§-*]- Alz} ^oflA^, ^-a>(HF) 

Til o)l^H7> ol-g-£]^ on^^Al^l^ ^ Hj-^. 

21] 

1 7l* #ofl, ^1 1 « 0 H^^ 3WRr TlHH tiflA} ^ a o V 7 ] ^o]^ tiflAjol)A-1 «-7l£ 

TflojE ^71 TflojB Bfl-a^ ^ ifl^Kr TllolH ^JE.* ^#*Rr ^-^l^; 

#7l TflolB wfl^i^- TflolB ^^M: ^#*Rr ^t^; 

#7l 711 olH Sl^M: m^r <g^Hl *J:J£^#-g- ^#*Hr ^711^; 

#71 H>£^1# A^ ol^sl^ i± ^ ^ EElloJ ^^-4, Aj-7] ^ ^^-4 

#71 A) 1 ^4 H^V^ 2 ^^-S afl^lsl^ c-llo]Ei tiflA^jz}-, x$o}t} Hfl 

A^o] ^cfdl ^*l*Hr T%d\^ 311 = 1- #7fl<4; 

#71 *fl 1 71*31- tfl^Tfl tifl^lSl^, Aj- 7l 71)01^ 2)]c ^ djolEl ^ = « ^#^1 ?1 

^3-8: ^1 2 7l*# ^l^Rr ^Tflsq-; 
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1 7)&2) TfiolB sfl^JjL ^ Dl) O] Ei 3j)£L-^ 7flo)E ^5.^ 

D }i3 ^ ^^Hl ^*fl ^*Rr ^31 
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